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EDITORIALS 














THE SALESMAN, A CONSULTING 
SPECIALIST* 
is patient, persistent, an: 
He is often classed as a 


The true Salesman 
sometimes long suffering. 
pest, and must, of necessity, occasionally intrude his 
presence at more or less inopportune times, when 
he may not be as graciously received, as he deserves. 
He is however, “chock” full of knowledge, and ex 
perience, generally an expert in his line, and can 
often sight a number of cases that have come to his 
notice which will throw light on the single problem, 
we have before us at the time, which will be of grez! 
assistance in saving us from, or getting us out, ol 
trouble. 

He is often a Missionary preaching a gospel o/ 
new methods and equipment, with which we should 
become familiar, and if his work is along our line, 
it is an even break that he will know more about his 
detail part of the subject than we do. When we 
consider the number of manufacturers who are work 
ing unremittingly to improve all the detail parts of 
the electric equipment; transformers, motors, con 
troller, safety switches, etc., and then realize that 
these firms, in their salesman, carry a highly trained 
force, kept constantly up-to-date, always at our com- 
mand when needed we should be glad to welcome 
the conscientious vendor, possibly of things we do 
not want at the time, even if his zeal leads him ¢ 
enlarge on the excellence of his make of electric 
stove in August, or a refrigerator in December. H>» 
can at least tell us the latest story and he must 
listen and laugh if we have an old one we want to 
work off on someone. 

Many of us are prone to say that we do not have 
any time to talk to salesmen, but this is largely an 
excuse rather than a reason, and a man’s reason and 
excuse are rarely the same. The average live-wir: 
commercial representation has no desire to waste his 
time, and a short face to face talk on any article or 
piece of equipment, whether it be a new insulator or 
a turbo generator, with a man who knows his story 
will give us more information than many magazine 
articles, and we will all find time to read our cur 
rent engineering periodicals. I have seldom met a 
salesman from whom I could not learn something. 

The salesman must be able to accommodate him 
self psychologically, to all types of human beings 
and some not so human He must meet the depart 
ment head who thinks his title endows him with all 
wisdom, as well as the one who admits his ignorance 
on the subject under immediate discussion but wants 
it all explained to him. He must make each of these 
men think well of himself, rather than of the sales- 
man, for as a matter of fact, we may admire the man 
who is always right but we like the man best who 
proves, although perhaps against our better judg 
ment, that we are always right. 

There are various methods in vogue for accom 
plishing this purpose, but purchasers are becoming 

*By S. S. Wales, Chief 
Steel Co., Pittsburgh, Pa. 


Electrical Engineer, Carnegie 


less susceptible to the old style of entertainment than 
formally. Not that entertainment is not legitimate, 
for it serves a very important role through promot! 
ing the better acquaintance, and mutual understand 
ing, between the salesman and the purchaser, o1 
user of the equipment, but as a primary factor in 
getting business we seldom encounter it today, in 
the larger concerns. 

It is still customary with some purchasers to keep 
salesmen “warming a bench,” as a matter of mora! 
effect or “stage setting,” thus preventing the use oi 
his time to advantage somewhere else, as he fears 
to leave after sending in his card, having pernaps 
lost some time already. This, like all economic 
wastes, reflects back on all purchasers in that line. 
for if the manufacturer of a line of electrical supplies 
is to stay in business, he must make a profit, and 
this must be over and above sales cost, so eventually 
the purchaser who wastes a salesman’s time pays for 
it at so much an hour as surely as if the salesman 
was on his payroll. 

We of the Association of Iron & Steel Klectrica! 
Engineers, are proud of our “Salesmen” and welcome 
them as members, for we feel that in them we have 
a body of experts, than which there are no better in 
their line in the United States, and knowing as we 
do that an S. O. S$. from any of us will bring replies 
in the way of suggestions based on wide experience 
and a whole hearted desire to help, that cannot bvi 
lead to the final overcoming of our troubles. 


So let us meet the Salesman as a brother of the 
same lodge, for his time is probabiy as valuable as 
ours and it is possible that we may become more 
valuable by familiarizing ourselves with what he has 
to sell and the extent of his knowledge of this sub 
ject. Down the line after our steel has passed over 
our last roller table and been handled by our last 
electric crane, our own pay check depends on the 
activity, patient persistence, and success of our own 
steel salesman, for whom we have no right to expect 
better treatment than we give to others. 


EDUCATION AND 


All over the United States—in the smallest ham 
lets—in the largest cities—in the humblest smithy 
shops—in the largest of our industrial plants, the 
doctrine of safeguarding human life and property 
is one of the most widely discussed problems ol 
today. 


SAFETY 


A cord that practically every one who discusses 
this problem touches upon is “Education” and _ this 
cord is being vibrated so often and so rapidly that 
there is grave danger that those who preach the 
doctrine of safety as well as those who are encour 
aged to practice the art of safety, will fail in their 
respective missions unless they define more clearly 
what they mean by this new and much abused slo 
gan, “Education.” 


~~ 


(Continued on Page 379) 








[V 


IRON AND STEEL ENGINEER 


August, 


1926 








INDEX 


TO 


ADVERTISERS 











A 


Alliance Machine Company....... 410 

Allis Chalmers Mfg. Company... 402 

American Heat Economy Bureau 420 
B 

Baker Raulang Company 409 

Benjamin Electric Mfg. Company... 403 

Bussmann Manufacturing Company... 421 
Cc 

Clark Controller Company... ccccccccone Cover 1 

Cleveland Crane & Engineering Company... 406 

Condit Electrical Mfg. Corp..................... 404 

Co-Operative Utilities Stead 408 

Crouse Hinds Company... 424 

Cutler Hammer Mfg. Company. 395 

Cutter Electrical & Mfg. Company... Cover 3-399 
D 

De Laval Steam Turbine Company. 408 

Delta Star Electric Company. 410 

John C. Dolph Company.............. 425 

Doubleday Hill Electric Company 407 

Duquesne Light Company......... See 391 
E 

Economy Fuse & Mfg. Company... nth 390 

Electric Controller & Mfg. Company... 397 

Electric Service Supplies Company... 398 
F 

Farrel Foundry & Machine Company... 396 

Fawcus Machine Company ..iccccccccccccccccncccn-- 411 
G 

General Electric Company Cover 4 

Graybar Electric Company 393-414 
H 

Harnischfeger Corporation ...... 417 

Hyatt Roller Bearing Company 400 
I 

Iron City Electric Company... 412 
J 

jJouns Manvile; tac. 388 
K 

Keystone Lubricating Company... 423 
L 

Le Carbone Brush Company.. 428 


M 


Martindale Electric Company... 
Moloney Electric Company... 
Morgan Construction Company... 
Morgan Engineering Company... 
Morganite Brush Company......... 


N 


National Carbon Commpary nna ccecccenceenen 
Nichols Lintern Company... 

Norma Hoffman Bearings Corp. 

R. D. Nuttall Company. 


Ohio Electric & Controller Company......... 


P 


Packard Electric Company... 
Pittsburgh Transformer Company. 


R 


Reliance Electric & Engineering Co... 
Roller Smith Company... 

Rollway Bearing Company 

Rumsey Electric Company......... 


S 


Shepard Electric Crane & Hoist Co... 
SKF Industries, Inc. ao 

Smith & Serrell... f 
Stackpole Carbon “Company 
Standard Underground Cable Company 


T 


Thompson Electric Company........... 
Timken Roller Bearing Company.. 
Tool Steel Gear & Pinion Company 
Trumbull Electric Mfg. Company....... 


U 
United States Graphite Company... 


V 


V. V. Fittings Company.............. 


Ww 


Westinghouse Electric & Mfg. Co........... 
G. H. Williams Company... 


Cover 


411 
418 
413 
429 
414 


389 
431 
418 
415 


427 


432 
415 


392 
407 
430 
419 


422 
394 
419 
401 
409 


412 
405 
416 
417 


413 


426 


416 





sits iia. 














~ atalino 


es ee Ce 


Ea aia 2 5 


sh bideieeticcian. ae one 


a i rr a ll 


~ 











alter 





ES or 


tee ide SM PERE es Prat Ae 


eee. 


al 





i all ite 


an ali 


inate se 


a taal 


cig? 


platy india! koe 


nae 


¢ 
& 














August, 1926 


IRON AND STEEL ENGINEER 


349 


Magnetic Control For Steel Mill Auxiliaries* 


By H. H. ANGELT 


of the electric motor accrues from the ease, 

flexibility, and accuracy with which the drive 
may be controlled. The electric controller furnishes 
the means of connecting and disconnecting the motor 
from its source of power and modifies the electrical 
conditions governing the performance of the motor. 
Hence good control is one of the primary factors 
entering into the successful operation of a motor and 
the machinery driven by it. 

The reduction of iron ore to iron is the first 
metallurgical step taken in the manufacture of steel, 
and whether the ore is delivered by rail or water, 
the ore bridge and ore unloader are important fac- 
tors in handling the raw material. 


Or of the greatest advantages of the operation 


The motors and machinery used for operating the 
trolley and hoist motions of an ore bridge are located 
on the trolley and are under the control of the op- 
erator who rides in the cab attached to the trolley. 
Usually the bridge controllers are located on one end 
of the bridge, it being advisable not to operate the 
bridging motion while any of the machinery on the 
trolley is being operated. When ore is being taken 
out of a ship and deposited on the stock piles or 
taken from the latter to the transfer cars, frequent 
operation of the bridging motors is not necessary. 
The operator trolleys to the end of the bridge and 
operates the control for the bridge motors, which is 
generally of the drum type as the service on the lat- 
ter is not very severe. The most important motions 
of such a bridge are the hoist and trolley, in which 
special control is involved. 

The elementary diagram for a single motor hoist 
is shown in Fig. 1. In order to properly handle the 
operation of the hoisting mechanism, the control 
must be designed to take up slack cable without un- 
due jerk, to close the bucket at the proper speed, to 
accelerate the motor at a safe rate, to lower the 
bucket at the maximum permissible speed, and then 
to open the latter and deposit the ore where neces- 
sary. The control establishes the usual connection 
for power in closing and hoisting by the closing of 
1 P contactor and the accelerating switches. 1 R 
being spring closed and opened only when the bucket 
is being opened. The accelerating contactors with 
series relays in the main circuit are under the con- 
trol of a multi-speed master. 


During the dynamic lowering, contactors IF, ID, 
2D, 1R, 2R, 3R, 4R, 5R and 6R are closed on the 
first point, giving a low speed. Upon moving the 
master controller to the full speed lowering position, 
field contactors 5R, 4R, 3R, and 2R are opened in 
sequence, giving a high lowering speed, because the 
field is weakened and the weight of the bucket and 
Ore produces an overhauling load. The weakening 
of the field circuit produces a comparatively high 
resistance in the dynamic braking circuit. 

Upon moving the master controller to retard the 
lowering speed, the field contactors close in the same 


*Presented before Section A.I.&S.E.E., 


March 6, 1926. 
tElectrical Dept., Bethlehem Steel Co., Sparrow's Point, 
Maryland. 


Philadelphia 


sequence, the series relays limiting the rate at which 
they close, thus decreasing the resistance in the 
dynamic circuit until only R20-R21 step of resistance 
is in the circuit in the off position when spring 
closed contactor 3D is closed and the motor comes 
quickly to rest. If the controller is quickly moved 
to the off position automatic deceleration prevents a 
heavy flow of dynamic braking current due to the 
action of a relay which is connected across the re- 
sistance, preventing 3D contactor from closing until 
the motor has been brought to rest through the 
gradual short circuiting of the above resistance. In 
the off position of the controller the air supply to 
the air operated brakes is cut off and the latter are 
applied. Upon failure of power when the load is 
being lowered the spring closed contactor 3D func- 
tions and retards the speed of the bucket to a safe 
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FIG. 1. 


value, and by moving the controller to the off posi 
tion the air brakes stop the load. 

While this controller has all features necessary 
for operating the bucket, relatively low kick-off 
torque would be provided for opening the bucket if 
other features were not incorporated, especially if 
the controller was thrown to the last point, which is 
generally the case in most steel mill operations. A 
grip lever is provided on the controller handle and 
when it is necessary to open the bucket, the former 
is pressed, allowing the handle to move the con- 
troller cylinder but one point. The above lever also 
opens an air valve which releases a clutch and sets 
the brake on the opening cables, and in addition 
closes two auxiliary electrical contacts located below 
the handle and thus automatically provides more 
kick off torque. 

Contractor KO closes and short circuits part of 
the resistance in series with the field and armature 
while ID opens and increases the resistance in the 
armature circuit. The latter action results in the 
division of current between the series field and arma- 
ture being made nearly equal and the motor starts 
to accelerate. The series current limit relay in the 
circuit of 2D contactor then releases, allowing 1D to 
close, giving the armature a higher voltage for 
higher speeds. Further acceleration allows the relay 
in contactor 1KO circuit to release and make contact 
to open normally closed contactor IR which weakens 
the field and produces more speed. When the bucket 
is fully opened the latch is released and the bucket 
may be lowered in the normal way. 
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Figure 2 shows the elementary diagram of the 
trolley control on the same bridge. This controller 
will give power and dynamic braking in both direc- 
tions. For one direction of travel contactors P1, P2, 
Ki, F2, 3, Ft and M are closed, allowing each 
motor to have its series field and armature in series. 
Speed control is obtained by the accelerating con- 
tactors 2R, 3R, 4R and 5R. When it is necessary to 
stop the trolley, the above contactors drop out and 
contactors D1, D2, Bl, B2, B38 and B4 are closed. 





Sequence of Switches 








D2 











ae ee J 
Fig 2 Elementary diagram Ore Bridge Trolley control 





FIG. 2. 


Contactors Pl, and P2 which previously connected 
the armature and field of the same motor in series 
are now Open and a cross connection between the 
armature of one motor and the field of another is 
established through resistors R6-RY and R9-R10. 
The latter connections are necessary in order to have 
the load divided equally during dynamic braking. 
During the power operation the characteristics of 
series motors are such as to divide the load equally 
for in case one motor should attempt to take more 
load than the other, it will slow down and the other 
motor will increase in speed and equalize the load. 
During dynamic braking, however, just the opposite 
takes place, and in the event of one of the motors 
taking a greater part of the load, it will slow down, 
increasing the unbalancing still more and cause lock- 
ing of the driven wheels. 

Contactor D1 is used for energizing the series 
field from the line during dynamic braking. This is 
to insure quick building up of the counter voltage 
for if self-excitation only were used, the voltage 
would build up very gradually. Contactor D2 estab- 
lishes a dynamic connection in conjunction with the 
reversing contactors, it being necessary to reverse 
the armature connection contactors from power to 
dynamic in order to obtain proper relation between 
armature and series field. 
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As the speed decreases the accelerating contactors 
close, thus slowing down the trolley until the air 
brakes have been applied. 

On some ore bridge trolley controls, straight 
plugging with emergency air brakes and others with 
air brakes only are used in bringing the trolley to a 
stop. In the retardation of the trolley by the 
dynamic braking method, there are a number of 
things which may happen to prevent the former 
action but the operator has more accurate control 
of the trolley and it is somewhat easier to stop where 
desired with this method than with straight plugging 
as the negative torque which retards the trolley will 
also reverse it if the operator does not cut off the 
power soon enough. There is no doubt that plug- 
ging control is simpler from the standpoint of main- 
tenance, number of contactors, and number of items 
failing to function, but the dynamic braking control 
seems prevalent. 

Most of the control generally used around the 
coke ovens and blast furnaces consists of standard 
equipment, drum and face plate controllers pre- 
dominating for D.C. motors, while hand compen- 
sators are used for A.C. motors. However, a few 
special control equipments are used, such as for 
transfer cars and skip hoists. 

Figure 3 shows the connection of a_ controller 
operating ore and coke transfer cars. These cars 
are operated by four motors, two sets of two in 
series being connected in parallel. The single and 
double throw cut out switches arrange the operation 
with but one set of motors if one of the motors in 
the other set fails. One of the valuable features of 
this controller is the use of double pole contactors 
instead of single pole, thereby cutting down the pos- 
sible causes of trouble and giving assurance that the 
important circuit changes in each motor will occur 
at precisely the same time. Each motor is provided 
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with separate accelerating resistors which eliminate 
the possibility of heavy circulating currents during 
plugging. The latter should be resorted to only as 
an emergency measure as substantial air brakes are 
used but nevertheless some operators often stop the 
car by plugging in spite of all instructions they may 
have received. 

Figure 4 is the elementary diagram of a special 
skip hoist controller on a blast furnace. The motor 
on the application is 200 H.P., 550 volt A.C., 3 phase 
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25 cycle having a two speed primary winding and 
special squirrel cage rotor winding. During’ start- 
ing all the accelerating resistance is in series with 
the low and high speed windings and during ac- 
celeration contactors 1, 2 and 3 cut out the high 
speed primary winding and the resistance in order 
to give the full speed corresponding to the low speed 
winding. During transition from low speed to high 
speed the resistance and high speed winding are 
momentarily inserted in the circuit and then the slow 
speed winding and accelerating resistance are cut 
out to give the full speed corresponding to the high 
speed winding. The contactors used in this installa- 
tion are D.C. contactors, interlocked so as to open 
in the event of failure of the AC. source of power. 
The limit switch used is highly special and allows 
gradual acceleration and deceleration. One im- 


a 





Fig. 4 
Furnace Hoist Controller for Bethlehem Steel 
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FIG. 4. 


portant feature of this controller is the protection 
irom single phase and the unbalancing of any of the 
phases. 


The single phase relay “Y” as connected up, func 
tions upon the single phasing of the primary low and 
high speed windings, the accelerating resistors, the 
three phase Y connected brake, and any unbalancing 
caused by the failure of any of the three poles of the 
three pole accelerating contactors to make contact. 


Electrically operated furnace bells are now being 
successfully operated through the use of special ma- 
chinery and control. For detailed information on the 
blast furnace top, the writer refers anyone to Mr. 
Frank Cramer’s paper on the “Automatic Blast Fur- 
nace,” published in the June, 1925, issue of the Iron 
and Steel Engineer. 


The open hearti does not require controllers to 
be of special nature, but since hot metal is handled, 
control must be designed in conjunction with two 
motor operations so that the complete failure of two 
units is improbable. The hot metal mixer, the ladle 
crane and tilting furnace operation form the most 
important units in successful electrical operation. 
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The hot metal mixer generally driven by two 75 
H.P. series motors, is controlled by two independ- 
ent switchboards, which are operated by two multi- 
speed master controllers usually latched together 
An electrical failure while the mixer is pouring metal 
into a ladle is very serious, and may result in a large 
quantity of metal running out of the spout into the 
scales and ladle transfer car located beneath. Sep- 
arate power lines are run to the Power House so 
that no electrical disturbance elsewhere in the open 
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hearth will affect the source of power to the mixer. 
In some plants provisions are made for the emer- 
gency operation of standby storage batteries in the 
event of power failure. If one motor should fail, or 
if control on the switchboard and master controller 
should fail, the motor and control circuits would be 
cut out by the opening of the overload relays and 
control fuses, thus allowing one motor to continue 
the operation of the mixer. Limit switches are used 
in cutting out the raising and lowering motions on 
the mixer and are very important if the operator for 
any reasons allows the mixer to overtravel either 
through carelessness or from a fire caused by the 
splashing of hot metal in which he is forced to leave 
his controllers which are generally located very close 
to the mixer. The failure of the motors to be cut 
out after the mixer has reached its limit of safe 
travel would do considerable damage to the mixer 
itself, and even if the limit switch cuts out in the 
lowering direction, metal will be spilled on the 
scales. To prevent the latter occurrence, one of the 
electrical manufacturing companies furnishes a_ so- 
called “dead man’s master” controller in which the 
operator must always keep his hand on the master 
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controller. Should the former take his hand off the 
controller, the spring return would bring the mixer 
to the up position until the limit switch cuts it out 

The writer has found that mixer limit switches, 
more than those used for any other service must be 
extremely reliable, not merely from the standpoint of 
cutting out the circuit, but also in re-establishing it 
after the mixer has traveled far enough in the re- 
verse direction to allow the former to again make 
Not many months ago the operator hand- 


contact. 
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ling a 1300 ton mixer was unable to bring it back 
again after emptying a certain amount of metal into 
a ladle. The mixer “up” limit switch cut out the 
control when the mixer had been raised previous to 
pouring. The loss of metal, while small in this case, 
would have been much heavier if the electricians had 
not been nearby at the time and closed the “up” re- 
versing contactors by hand. The limit switch opened 
the control circuits independently, being designed to 
prevent both controls from being out of commission, 
if there was an open circuit in one of the limit switch 
contact fingers. The electrical features of the above 





FIG. 7. 
were very good, but it was found that the spring 
which returned the limit switch cylinder to the off 


position was weak. The spring was made much 
heavier and as an additional precaution, normally 
open push buttons were installed near the operator 
so in the event of a recurrence he could short circuit 
the limit switch while attempting to raise the mixer. 
Figure 5 shows the elementary diagram for the 
control of the main hoist of a 175 ton ladle crane. 
The latter is operated by two motors arranged 
so that either one may be cut out while the other 
operates the hoist for short periods of time until re- 
pairs can be made, the motor carrying the load being 
somewhat overloaded. Two separate controllers are 
furnished and the double throw switches shown are 
used in connecting the solenoid brakes in series with 
the motor handling the hoist. One master controller 
is used in operating the two boards. Some engineers 
prefer two master controllers or one with separate 
contacts for each controller, but the writer feels that, 
although the above may sometimes prevent a “heat 
hanging,” the additional expense and maintenance 





FIG. 8. 


involved is hardly warranted, as molten metal re- 
maining in a ladle a few minutes longer is affected 
but little. 

The hoist of this crane is of the straight cortrol 
type employing shunted armature on lowering, load 
brakes being used to prevent the load from overhaul- 
ing the motors. This control is very simple, is easy 
to “shoot trouble,” and the reversing contactors can 
be closed by one electrician for short periods of time 
if the control is in trouble and a full ladle is on the 
crane. A large number of cranes do not use load 
brakes, dynamic braking being employed. 
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The latter is very satisfactory in operation, is 
reliable and reduces maintenance considerably on the 
solenoid brakes and eliminates any maintenance 
which otherwise would be necessary to load brakes. 
Of course, it is very much more complicated than 
straight control, it is harder to “shoot trouble,” and 
is much more difficult for proper inspection, but a 
considerable amount of its ruggedness is dependent 
upon the simplicity of the power circuits and the 
number of relays and electrical interlocks used. It 
has been found that dynamiz braking control is much 
more satisfactory for the auxiliary hoists of ladle 
cranes operating on the pit sides of the open hearths 
than straight control as no load brakes are employed 
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and the lowering speed when handling heavy slag 
ladles which may be beyond the capacity of the hoist 
becomes excessive. In order to lessen the time re- 
quired for lowering the empty hoist, one of the elec- 
trical manufacturing companies uses a special relay 
and contactor which allows high speed when lower- 
ing the empty hook. 

The bridge motion of a ladle crane is equipped 
with control similar to that for a main hoist, allow- 
ing one motor to be out of service and giving con- 
tinuity of service. The control for the tilting motor 
of the furnaces is practically a duplicate of the hot 
metal mixer control, except that generally four mo- 
tors are employed instead of two. 

Figure 6 shows the elementary diagram applying 
to the hoist of a 15 ton mould yard crane. 


As can readily be seen the motor operates as a 
series one hoisting and lowering, the armature being 
shunted on lowering to prevent over-speeding. 
Probably 80 per cent of the crane hoists in our plant 
are so equipped, and very satisfactory results are 
being obtained. The cranes so equipped very rarely 
handle loads up to the rated maximum capacity and 
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so long as the armature shunting resistance is in 
good condition, the lowering speed is limited. 


A number of curves were taken from the above 
crane with various loads as indicated. In addition 
to the armature and field currents, speed readings 
were observed with a tachometer. In Fig. 7 with 
no load on the hook the field current variation is 
distinctly shown point by point, because the arma- 
ture shunt resistance which produces the strong field 
is in series with the armature accelerating resistance. 
The field current at maximum lowering speed is 
about 175 amps. On Figure 8 the field current is 
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only 130 amps. with the 62” (8900 Ibs.) magnet on 
the hook. Although the armature shunt (slow 
down) resistance is the same, the field current is 
less due to the increased lowering speed. On Figure 
8 the field current is further reduced, due to the 
greater speed with the magnet and 25x30 ingot 
(12,500 Ibs.) a total of 21,400 lbs., and is about fifty 
amps. On each of the above curves the armature 
lowering speeds were 500, 600 and 1450 RPM, re- 
speciively, and it can be seen that the plugging 





FIG. 11. 


peaks upon stopping were correspondingly increased. 
For instance, in Figure 9 the peaks vary somewhat, 
depending upon the speed reached when the control- 
ler was shut off, and operated in the reverse direction 
immediately. During the plugging periods the mag- 
netic time relays were adjusted so that no accelerat- 
ing contactors could close until the negative torque 
on the hoist would stop it and start to turn it in 
the opposite direction. During the test shown on 
Figure 9, the first accelerator was allowed to close 
at the same time the hoist contactor closed in order 
to plug the motor and the meter needle was de- 
flected off the scale. This shows how important it 
is to use enough resistance to limit the plugging 
peak to a safe value. 


Figures 9, 10, 11 and 12 show the armature cur- 
rents hoisting and lowering various loads. In Figure 
10, where the empty block is lowered the armature 
current is only 50 amperes. In Figure 11, with the 
magnet and ingot, a total of 21,500 Ibs., the lowering 
speed is very high and a very short time after the 
load has started to lower, the armature current re- 
verses and forces current back into the line. Upon 
plugging the current reaches over 400 amps. Figure 
12 shows a load of one magnet and two 25x30 ingots, 
a total load of 34,000 Ibs. being lowered. As the 
time required for lowering the same distance with 
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FIG. 12. 


this load is about little more than half that required 
for the 21,500 lb. load, the armature reverse current 
reaches its maximum in a correspondingly short 
time. Due to the limited amount of travel with this 
hoist it is not known how high the armature reverse 
current in Figure 12 would have been if the load 
could have been lowered a greater distance. The 
armature plugging current in Figure 12 is extremely 
high, it being about 150 per cent of the. current nor- 
mally taken by the 70-MC (87 H.P.) hoist motor. 
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Figure 13 shows a tabulation of the speeds, ar- 
mature and field current taken during the above 
tests. The second column indicates a special con- 
tactor “SD” as shown in Figure 5 used on this test. 
Several maintenance men have claimed that an op- 
erator may lower a heavy load on the first point 
faster than on the last point, in order to hurry along 
the particular job, due to the armature resistance 
being in series with the slowdown resistance. By 
using contactor “SD,” whose operating coil is con- 
nected in parallel with the coils of the lowering con- 
tactors, the series field will be strengthened at all 
times on lowering, but the speed test failed to indi- 
cate any appreciable advantage. It has been found 
that for soaking pit crane service when handlin 
unusually heavy ingots a noticeable difference of 
speed is noted, but it is felt for practically all appli- 
cations the use of the extra contactor would entail 
extra first cost, extra space, additional maintenance 
and possibly more trouble. The third column show- 
ing the dangerous lowering speed with no slowdown 
resistance indicates the importance of good slow- 
down resistance, which must not be composed of 
light and breakable grids, but of heavy grids which 
will be unaffected by vibration. 


The above tests show that by using proper ac- 
celeration and slowdown resistance a simple control 
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can be used which will handle light and fairly good 
loads successfully and very heavy loads occasionally 
where great care is taken. Where the latter loads 
are handled frequently Figures 12 and 13 show that 
straight control is not the proper control and dynamic 
braking control should be employed. For instance, 
when the magnet handled one 25x30 ingot, the sole- 
noid brake allowed about a three foot drift when the 
current was cut off, while with the handling of two 
25x30 ingots the drift was nearly seven feet. The 
writer has very seldom seen two ingots handled at 
one time but in this case it is shown what speed is 
possible with very heavy loads. 


Some engineers prefer dynamic braking control 
on practically all crane hoists. In our plant a num- 
ber of installations of dynamic braking control has 
been replaced by straight control, due to its sim- 
plicity, ease in locating trouble and placing the hoist 
in operation again in the shortest possible time. On 
some applications much faster operation is obtained 
by straight control, as the full lowering speed is 
reached in a shorter time due to the difference in 
speed characteristics between the series motor for 
straight control and the shunt motor for dynamic 
braking. The use of dynamic braking control also 
requires the crane operator to leave the controller 
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on the first point for a few seconds in order to allow 
the solenoid brake to release with full field current. 
This has often caused brake trouble and has lead to 
replacement by straight control in a few instances. 
It is very true that the wear on the brakes is greater 
with straight control but the tendency is always to 
plug, thus taking the burden off the brake shoes. 
The latter practice is safe if the control will not 
allow more than say 150 per cent plugging peak. 
Hoist control with shunted armature for lower- 
ing has been applied to the stripper and soaking pit 


cranes with good results. The writer is of the 
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FIG. 14. 


opinion that better hoist operation is obtained with 
dynamic braking control in this application, but 
other factors enter into important consideration. 
Stripper crane service is not as severe as soaking 
pit crane operation, and any delays due to control 
troubie would not be so serious in comparison with 
soaking pit cranes. 

In a mill operating at full capacity, soaking pit 
cranes are usually busy at all times, placing the 
ingots in the soaking pits, relocating ingots which 
are in the pits, and removing same to the ingot 
buggy which carries the ingot to the mill approach 
table. 

Due to the increased complication of dynamic 
control more electrical calls result. If the electrician 
is thoroughly experienced with this type of control, 
the trouble might be located in a very short time 
Hlowever, it is not possible to make all the elec- 
tricians handle these calls proficiently. In our plant 
the soaking pit cranes all have straight control, and 
in handling heavy ingots the operators know by ex- 
perience when te shut off the controller and allow 
the brake to slowly stop the ram when ingots are 
being lowered into the pits. Very often when the 
ingots are being placed in the ingot buggy the op- 
erator is so skillful in handling the crane that no 
time is allowed between shutting off the power and 


dropping the ingot. When the ingot is within a 
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certain distance of the ingot buggy the operator 
quickly reverses his controller, at the same time 
operating the grip mechanism which releases the 
ingot. The plugging relays are so adjusted to pre- 
vent any of the accelerating resistance from being 
cut out until the ram has stopped. It is the best 
policy to keep the best operators on the job, as it is 
well known that poor operators will do more dam- 
age to the mechanical equipment on the crane than 
to the electrical. 

Figure 1! represents the elementary diagram of 
a mill table controller using one series plugging con- 
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tactor and one series accelerating contactor. The 
series contactors perform very favorably when the 
loads are very uniform, but when the table is started 
after a shut down, or when the former is improperly 
lubricated or in poor mechanical condition, their 
operation is not so good, The trouble is inherent 
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FIG. 16. 


with practically all series contactors and not with 
the product of any one manufacturer. When the 
table is not accelerating or decelerating quickly 
enough, due to any one of the above conditions, the 
accelerators are set to function at a higher current 
value. This results in very fast operation when the 
table is again in normal condition. When power is 
cut off a table and then put back again while the 
table is drifting in the same direction, the current 
passing through the series coils is not heavy enough 
to close the contactor with the result that the table 
slows down when steel passes over it. On many ap- 
plications, however, it is felt that a combination of 
time and current limit acceleration is the proper 
thing to use even though the controllers be equipped 
with small relays and interlocks, the latter being 
noticeably absent from series contactor control. 
Figure 15 represents the elementary diagram of 
a controller placed in operation during the early part 
of 1925, utilizing a combination of definite time for 
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FIG, 17. 


acceleration and counter EMF for plugging. Figures 
16 and 17 show the mechanical construction of the 
relays used, Figure 16 being for the normally closed 
and Figure 17 for the normally open. The armature 
“M” is held firmly in place by having its upper 
knife edge resting against the plate by means of the 
spring “S.” 

The cap screw is used in limiting the amount of 
travel of the armature and is adjusted so that the 
latter moves about 1/16 of an inch in the case of the 
normally closed relay and about 5/16 of an inch in 
the normally open relay. The gap in the normally 
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closed relay should not be changed as adjustments 
are taken care of by the spring “S” and the bronze 
shim “N” attached to the armature “M,” between 
the latter and the pole pieces. The adjustment of 
the normally open relay is taken care of by the 
spring “S” and the gap “H.” 

When an energized coil in a magnetic circuit is 
short circuited, the flux in the magnetic circuit dies 
out slowly. The general characteristics of the fall- 
ing off in the flux plotted against the time are shown 
in Figure 18. <A certain pressure PI on the arma- 
ture will release at time Tl. By decreasing the pres- 
sure P2, the value of the flux at which the armature 
will release changes from PI to P2 while the lapse 
of time increases from TI to T2. By having the 
iron oversaturated when the armature is closed the 
time adjustment can be made independent of the 
variation of line voltage. 

The calibration range obtainable by increasing 
or decreasing the tension applied by spring “S” on 
the normally closed relay is shown on Figure 19. A 
definite time calibration ranging from 4 to .8& sec- 
onds may be obtained by use of a 10 mil bronze 
shim “N” in the air gap. In Figure 19, zero number 
of turns is taken as that tension which will just pull 
the armature back into position against the top plate 
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when the former is pulled down slightly by hand. 
The other curves show the result of using other size 
shims. When quick drop out: times are necessary, 
the use of heavier shims is resorted to in preference 
to very heavy spring pressures since the latter may 
be increased to a value which will prevent the arma- 
ture from closing when the voltage drop across the 
resistor is applied to the coil. Figure 20 shows the 
application of the relay when the motor is started 
from rest in the forward direction. At the instant 
contactors 1F and 2F close, the armature circuit is 
established through the resistor and the voltage 
drops across divisions R1-R2 and R2-R3 are applied 
to relays 1A and 2A respectively. The latter pull in 
and open the contacts of these relays, at the same 
time the electrical interlocks on 1F contactor has 
completed the circuit to relay PF and the latter 
closes due to the sum of the voltage drop across the 
armature, and the resistor R1-R2 which is sufficient 
if the relay be properly adjusted. The closing of 
the normally open relay completes the circuit to con- 
tactor P, the latter short circuiting step R1-R2 caus- 
ing dissipation of the flux produced in the relay 
frame until a density is reached such that the spring 
“S” exerts sufficient force to release armature “M.” 

The closing of the contacts of relay 1A closes 
contactor 1A, causing the short circuiting of resistor 
R2-R3 and the consequent releasing of the armature 
of the relay in a definite time and energizes the coil 





of contactor 2A. In connection with this, when the 
closing of the forward contactor closes relays 1A and 
2A, the latter do not break any circuit to the re- 
spective contactors as the circuit must first be closed 
through the normally open relay PF. The latter 
closes immediately upon starting from rest, but the 
interval of time lost between the closing of the main 
contacts on IF and the relay PF allows the former 
relays to close without any arcing. However, the 
writer has found arcing on relay tips, when there 
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was too much air gap and spring pressure. It was 
the case of the operator desiring more speed than 
that which the controller when first installed allowed, 
and the relays were improperly adjusted. 

If the motor after attaining full speed is now 
stopped and started from rest in the reverse direc- 
tion, the same conditions exist as before except that 
the interlock on contactor IR controls relay PR. 

Figure 21 represents the conditions existing if 
the motor after, having attained full speed in the 
forward direction, is quickly plugged. The counter 
electro-motive force of the armature is applied in 
the opposite direction and hence at the instant of 
plugging the voltage across the coil of relay PR is 
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FIG. 20. 


practically zero and the relay remains open. During 
deceleration, the motor acts as a generator and the 
counter E.M.F. is opposite in effect to the voltage 
drop across R1-R2. The C.E.M.F. falls off to zero 
as the motor comes to rest while the voltage across 
R1-R2 decreases from the maximum shown at the 
instant of plugging during which from 125 per cent 
to 200 per cent of the starting current was flowing, 
to a value similar to that at starting from rset. The 
relay PR will therefore pick up as the motor comes 
to rest and will energize the plugging contactor “P” 
and the acceleration is the same as previously de- 
scribed. 
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The plugging relays should pick up on the volt- 
age drop across the plugging resistor R1-R2 when 
the motor is started from rest, but must not be ad- 
justed with too small a spring pressure since on 
plugging the relays will close too quickly and close 
the plugging contactor while the motor is running 
at a considerable speed. The closing of the latter 
contactor will short circuit the resistor R1-R2 leav- 
ing the relay coil across the armature only, bringing 
the armature to rest and then in the reverse direc- 
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tion. At the instant the armature is at rest the 
relay will drop out due to practically no C E.M.F. 
and as the motor speeds up the relay will again 
close. 

The latter action is very undesirable, the so- 
called “pumping” of the relay causing severe torques. 

If it is necessary to close the plugging contactor 
before the armature is brought to rest by the torque 
produced from the current flowing through the total 
resistance, it is necessary to connect the coil so as 
to include R2-R3 resistor, which means that when 
the plugging contactor has short circuited resistor 
R1-R2 and the counter EMF is zero, the drop across 
R2-R3 is sufficient to hold the relay closed. The 
writer has found the latter necessary on the trolley 
and bridge drives on some cranes where the decelera- 
tion was slow and it was advisable to employ the 
above scheme rather than decrease the total resist- 
ance, which allowed more plugging current with a 
higher mechanical jolt than with the other method. 
Figure 22 shows a curve taken on a 19 roller mill 
table using the above methods of control. (The 
plugging current is much lower than indicated as the 
meter used was undamped.) 

When calibrated against a damped millivoltmeter 
it was found the peaks were from 75 to 150 amps. 
less than shown. The mechanical maintenance on 








FIG. 22. 


the mill table was reduced to about one-third of the 
previous figure after this board was placed in op- 
eration. 

Figures 23 and 24 show the so-called voltage 
drop relay which controls the operation of the con- 
tactors in Figure 25. Each relay consists of two 
coils with independent and adjustable magnetic cir- 
cuits, the magnet frames being “D and E,” the pole 
pieces and F,” and the respective armatures “A 
and B.” The armature can be attracted by either or 
both coils and the travel is limited in both directions 


IRON AND STEEL ENGINEER 


August, 1926 


by stops which are also used as contact points, thus 
making it possible to close a circuit either in the off 
position or when the armature is attracted. 
Ordinarily the normally civ3ed contacts are used, 
and when the relay is called upon to function the 
former is closed, due tv. the coils receiving a poten- 
tial either from the voitage drop across the resist- 
ance or from the control circuits, and is called upon 
to open the control circuits of the accelerating con- 
The time pegnres for the relay to drop out 
depends upon the air gap between the pole pieces 
F and C and armatures A and B, respectively. For 
quick dropout and consequent fast acceleration it is 
necessary to have a large air gap as the relay will 
function at that armature current, or voltage drop 
across the resistor which the relay is adjusted for. 


tactors. 

















FIG. 23. 


Care must be taken not to have the armatures A 
and B in mechanical contact with the magnet frames 
D and E or coils C and F when the relay is picked 
up. The above action results in iron to iron contact 
with the probability that the relay will have its ad- 
justment changed and possibly stick. 

The diagram in Figure 25 shows the controller 
using three “shunt accelerators and four voltage drop 
relays operating a 40” Blooming Mill screwdown. 
When the line switch is closed with the master con- 
troller in the off position the upper and lower coils 
of the “Raise” and “Lower” relays are connected 
in series across line voltage. Both relays immedi- 


ately pick up opening the right hand contacts. If 


the master switch is then moved to the “Lower” 
position the two “Lower” contactors close and com- 
plete a circuit for the motor armature and field 


through the starting resistor, The left hand “Lower” 
contactor short circuits the lower coil on the “Lower” 
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relays while the upper coil is energized equal to the 
voltage drop across R1-R2 of the resistor. The 
lower coil of the “Raise” relay is energized by full 
lune potential and therefore remains closed keeping 
the contacts open. As the motor accelerates and the 
voltage drop across R1-R2 decreases, the “Lower 
relay drops out at a predetermined value and thus 
energizes the first accelerating contactor. 

On the relay marked “6” the lower coil is con- 
nected across R1-R2 and the upper coil across 
R2-R3. When the “Raise” contactors close the relay 
picks up, due to the voltage drop through the start- 
ing resistors. When the first accelerating contactor 
closes, the latter short circuits the lower coil and as 
the motor accelerates the relay drops out when the 
drop across the resistor R2-R3 reaches a_ predeter- 
mined value. This relay in dropping out energizes 
the second accelerating contactor. In the same way 

















FIG. 24 


the relay marked “7” functions as the closing of con- 
tactor “2” short circuits the lower relay coil and 
allows the upper coil which is across R3-R4 resistor 
to function at the desired voltage drop. The. lower 
coils do not enter into the actual calibration except 
in providing a small time delay. ‘The lower air gap 
should be about 1/64 of an inch and when the ac- 
celerating current is very small, which would allow 
fast acceleration, each lower coil is short circuited 
and the self inductance of the short circuited coil 
allows a small time lag. 

When the master switch is moved to the “Lower” 
position the reverse contactors close and the ac- 
celerating contactors close in order, with the 
“Lower” relay functioning in a similar manner to the 
“Raise” relay previously described. It should be 
noted that at reversal the “Lower” relay is already 
picked up and there is no race between the relay 
and the contactor to determine which will close first. 

Figure 26 shows a curve taken on the screwdown 
which is operated by two 150 H.P. motors perma- 
nently in series. The actual plugging peaks are 
several hundred amperes less than are shown be- 
cause the meter used was undamped. The curve 
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shows the closing of one plugging contactor and one 
accelerating contactor because the second accelerat- 
ing contactor had been blocked out for some time in 
order to introduce more permanent resistance in the 
circuit 

On this particular board all relay coils with the 
exception of the lower coils on relays “6” and — 
are 250 volt coils wound for continuous service. 
When first placed in operation it was found that the 
relays would not close when the motor started from 
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Fig 25 Elementary Diagram Screw Down Voltage Drop Relays 
FIG. 25 


rest because the coils were connected across blocks 
of the starting resistance and the voltage drop across 
the former was not sufficient to close the relays at 
all times. When the upper air gap was made 
smaller in order to have more flux available for pick- 
ing up the armature, the acceleration was slower 
which gave the mill operators cause of complaint. 
In order to get the desired results 125 volt coils were 
used. This meant much more flux was available in 
the lower coil for pulling in the relay without af- 
fecting the calibration for, as explained above, when 
the relay is called upon to function the lower coil is 
short circuited. 

This controller appears to be very complicated, 
but due to vertical contacts, substantial coils, and 
covers being provided for the relays which are 
mounted together, highly satisfactory results have 
been obtained. The relays have been very reliable 
in their operation and there is no likelihood of any 
change of adjustment being made except for the 
presence of dirt or some one arbitrarily changing 
same. When the board was first placed in operation 
the writer found that some mornings the time of 
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acceleration was different, but on a careful check up 
it was found that the change of mechanical parts of 
the screwdown, or the lack of proper lubrication was 
the cause of the change in the rate of acceleration 


A controller has recently been placed on the mar- 
ket which is called the inductive time limit control- 
ler. The accelerating time is obtained by the in- 
ductive principle, involving a transformer having no 
moving parts. Figure 27 shows the diagram of con- 
troller connections, 
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Karaday’s law of induction states that when a 
magnetic flux within a loop of wire varies with the 
time, an E.M.F. is induced in the loop, the instan- 
taneous value of which is proportional to the rate of 
change of flux. If direct current is passed through 
the primary winding of a transformer the building 
up of the flux will induce an E.M.F. in the sec- 
ondary winding and if the latter be closed through 
an external resistance, a current will flow which will 
be of transient nature. Even though the current 
continues to flow through the primary winding, the 
current through the secondary winding will flow 
only temporarily because with the current constant 
in the primary winding there will be no change of 
flux in the magnetic field. However, due to the 
stored energy of the magnetic field, the secondary 
current will not die down, instantaneously, but 
eradually, as the magnetic flux will oppose any 
change of current in the secondary winding. 

The above principles are utilized obtaining ac- 
celerating time by employing a transformer com- 
posed of a solid iron core with two windings, either 
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FIG. 27 


armature current. The current derived from the in- 
duced E.M.F. in the secondary windings is passed 
through the holding out magnet “6” on the accel- 
erating contactor shown on Fig. 28 and prevents the 
latter from closing when the shunt coil “5” is en- 
ergized until the secondary current has decreased to 
a predetermined value. During acceleration the 
transformer primary winding is transferred to the 
secondary winding and vice-versa; and in this man- 
ner only two coils of the transformer are utilized for 
acceleration. These two windings are furthermore 
so connected that the direction of flux in the trans- 
former is reversed when transferred from one wind- 
ing to the other, and as the induced voltage depends 
upon the rate of change of flux, a considerably higher 
voltage is obtained in this way than would be the 
case if the flux were not reversed. Consequently, 
the induced current and accelerating time are in- 
variation in accelerating 


sin? 
) 


creased accordingly. The 
time is obtained by adjusting the magnetic gap 
of the holding out magnet on the accelerating con- 
tactors shown on Figure 28, as this adjustment will 
vary the pull exerted by this magnet and conse- 
quently the latter will release the different values of 
secondary current. ; 
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The holding out magnet consists of a spool which 
is wound directly on an iron core. The latter forms 
part of the magnetic circuit and is bolted to the 
magnet structure. Through the center of this core 
is a brass stop for the contact lever and hence the 

















FIG. 28 
only cause for mal-adjustment is the wear on the 
stop itself. 

The adjustments for varying the air gap exists 
in three places. The adjusting screw “3” directly 
under the hinge pin, is held firmly from turning by 
the clamping screw and forms part of the magnetic 
circuit through the frame, the core on which the 
holding out coil is wound, and the lower half of the 
contact lever. By screwing same in or out, care 
being taken not to touch the contact Yever, the rate 
of acceleration is increased and decreased respect- 
ively. A coarser adjustment is obtained by varying 
the air gap between the holding out magnet and the 
lever which is taken care of by shims placed between 


we anc 





FIG. 29 


the spool and magnet frames. The time of closing 
for each contactor can be varied between 1/10 sec- 
ond and one second. The adjustment which can be 
obtained by varying the adjusting screw is from ap- 
proximately 4% second to one second. By removing 
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3/10 to 1/10 of a second will result. 

The time of closure of the accelerating contact- 
ors depends, in addition to the stored energy of the 
magnetic circuit also on the induced E.M.F. in the 
secondary winding of the transformer which latter 
again depends to some extent on the value of the 
primary current. It is, therefore, not possible to ob- 
tain the maximum time referred to under all condi- 
tions. Starting from rest approximately a minimum 
of 3/10 second is required for the first accelerating 
contactor to close because time is required to build 
up the flux on the closing coil “5” and in plugging 
a much longer time as only part ot the winding is in 
the circuit when the main contactors close. With 








Fig, 30 











this arrangement different magnetizations when 
starting and plugging are obtained due to the higher 
plugging current; that is, when starting from rest 
the iron is below saturation. In order to obtain 
uniform time in starting from rest during various 
load conditions it is necessary to saturate the iron 
in the transformer and this is possible only after 
the first accelerating contactor has closed. Conse- 
quently this control gives a variable time in starting 
and plugging with the first accelerator and constant 
time on the remainder. Figure 29 shows the ac- 
celeration curve obtained with the above controller 
operating a 19 roller mill table driven by a 60 H.P. 
mill motor. Figure 30 is a picture of the complete 
controller, 

Figure 31 shows the connections of another type 
of controller suitable for mill tables of crane service. 
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a shim and adjusting the adjusting screw a range of 





A dashpot relay is used and a combination of time 
and current limit is obtained. The dashpot relay has 
four contacts which are arranged so as to close at 
different points between the total travel of the above. 

The relay coil has two windings, the one between 
tap “A” and “B” being for the full voltage which 
is used to close the relay, while the winding between 
“B” and “C” opposes the above winding. 

The opposition winding is connected across the 
last step of the acceleration resistor and receives 
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flux derived from the voltage drop across the re- 
Sistor, 

Starting from rest the armature current is about 
70 per cent full load current and the drop across 
the last step of resistance is sufficient to appreicably 
affect the flux available in starting to close the relay 
The first set of contacts closes and energizes the first 
accelerator. When the latter closes the coil “BC” 
receives an additional potential due to the increased 
current and tends to retard the closing action. The 
same action is again noticeable as the remaining 

















FIG. 32 


contactors cut out resistance. On plugging the 
armature current may reach as high as twice the 
starting current in which case the flux from “BC” 
which has now received a high voltage drop is very 
appreciably in opposition to that in coil “AB” re 
sulting in the relay not starting to close until the 
same conditions are reached as upon starting from 
rest. 

Numerous applications of motor drives in steel 
mills require special control involving complicated 
wiring. Where dynamic braking is required with the 
use of shunt or compound motors, the control con- 


nections are not. as complicated as when series 
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motors are used. It is sometimes necessary to per- 
form an operation which requires the use of two 
controllers operating two motors interlocked through 
limit switches. 

Such an arrangement is at best very complicated, 
and in order to minimize trouble no expense should 
be spared in making main contacts, interlocks and 
limit switches, as rugged as possible. For instance, 
in a proposed application of the air and gas revers- 
ing valves of some soaking pits in a blooming mill, 
it is necessary for an auxiliary valve to work in con- 
junction with the former and in order to obtain re- 
sults it was thought best to have the soaking pit 
heater operate the controller in the direction desired 
and then allow the various limit switches to cut out 
the reverse valve and place the auxiliary valve in 
operation. It can be seen a mental burden will be 
removed from the heater but only very rugged con- 
trol will insure the success of the motor application. 

There is a very large range in starters required 
for shunt motor applications in a steel mill. Among 
the various types the face plate, hand starter, cur- 
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FIG. 33 


rent limit, time limit and counter E.M.F. predomi- 
nate. On some applications, either of the above 
types will work very satisfactorily, while on others 
only one type may be suitable. 

The standard face plate starter is used on a large 
number of applications of small motors and serves 
its purpose very well when the application does not 
require frequent starting of heavy loads. When used 
for heavy loads the maintenance and delays become 


high and it is usually replaced by an automatic 
starter. 
Current limit starters are used on a variety of 


controlled by a_ knife 


applications and may be 
For opera- 


switch, drum controller or push button. 
tion when the load is fairly constant, good results 
are obtained, but when the loads are variable the 
adjustments generally are tampered with which re- 
sults in closing the accelerater too quickly. With 
the use of the lockout type current limit accelerator, 
the latter very often does not close when the motor 
is started with practically no load, or when the 
motor is started after it has been running and is 
still attaining a fair speed. : 

In Figures 32 and 33 are shown the photograph 


and wiring diagram of a starter up to and including 
10 H.P., 


230 volt D.C. This starter may be snap 
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switch or push button operated and the accelerating 
contactor is controlled by a voltage drop relay whose 
operation is outlined. This starter, although thus 
classified as a current limit starter, has a small time 
lag for accelerating motor on light load as the relay 
will not drop out instantly when the motor is started 
due to the self induced flux in the lower relay coil at 
the time it is short circuited by the line contactor. 
The various types of time element starters now on 
the market are generally the best for most applica- 
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Fig. 34 


tions. The dashpot type is generally used and may 
be oil or air, The timing of the air dashpot is con- 
trolled by varying the amount of air admitted to the 
pot. As the opening must be small, the presence of 
dust will change the timing. 

The absence of oil on the leather washer gen- 
erally results in the latter drying. Oil dashpots 
are less liable to clogging than air dash pots, but the 
timing varies with temperature changes and the 
heating of the solenoid operating the former. How- 
ever, the variation in time with either of the above 
dashpots is generally of little consequence and the 
simplicity of this type starter and its likelihood of 
not being tampered with because of the assurance 

















FIG. 35 


that the accelerating resistor will always be cut out, 
makes it more successful for the general application. 
Starters for alternating current squirrel cage in- 
duction motors up to 10 or 15 H.P. are generally of 
the across the line type, either push button operated 
with overload relay protection, which may be of the 
magnetic or thermal type, and the manu: lly operated 
starter. The push button operated starter is now 
being manufactured by a large number of electrical 
control apparatus manufacturers and due to the keen 
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competition and large numbers manufactured, a sub- 
stantial product is now on the market which gives 
very reliable motor protection and consequently less 
maintenance and uninterrupted production. 

When a squirrel cage induction motor is started 
by applying full line voltage to its terminals, a start- 
ing current of six to eight times full load current 
may be drawn from the line. In the case of small 

















FIG. 36 


motors this is not objectionable, but when motors 
from ten to fifteen horsepower are started in this 
way, the line disturbances become serious and prac- 
tically all public utilities have definite regulations 
regarding the size of squirrel cage motors which 
may be started directly across the line. 

The starting current of a squirrel cage motor de- 
pends upon the voltage impressed on the primary or 
stator terminals of the motor and is independent of 
the torque required for starting. However, while 
the starting peak is of short duration, the latter de- 
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pends upon the character of the load to be started. 
In order to reduce the starting current to the small- 
est value, the starting voltage should be reduced to 
a value which will be a little more than sufficient 
to start the load under normal conditions. Reduced 
starting voltage may be obtained by the use of an 
auto-transformer which has always been until re- 
cently preferable, and also by means of inserting re- 
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sistance in series with the primary winding of the 
motor. 


At present there is a difference of opinion on the 
application of the auto-transformer and primary re- 
sistance starter, some engineers preferring the auto- 
transformer, while others are just as certain the pri- 
mary resistance type is more desirable. 

Some of the points to be considered in the selec- 
tion and application of these two types are line dis- 
turbance, line current, power factor, power taken 
irom the line, torque, duration of starting period, 
1osses and efficiency, smoothness of operation, ease 
of control, reliability, ease of repair and maintenance, 
size, application and cost. 

The line disturbance and line current is greater 
with the primary resistance starter, as the primary 























FIG, 38 


current required for the auto-transformer is materi- 
ally less than the secondary current which in this 
case is the motor current. However, in the use of 
the hand starter the latter is very frequently abused 
and the difference in the line disturbance may not 
be so marked, ’ 


The power factor is materially higher with the 
primary resistance starter due to the latter being 
practically non-inductive while the power consumed 
is greater due to the higher starting current and 
power factor. If the time to accelerate is consid- 
ered, the difference is not so noticeable, due to the 





starting voltage of the primary resistance starter 
increasing as the motor accelerates, resulting in 
quicker acceleration and a higher torque. 

Figure 34 represents the torque and speed rela- 
tionship between the compensator and_ resistance 
type starters. The transition peak is noticeable more 
with the compensator type starter because the motor 
circuit is broken for an instant. 

Much smoother operation may be obtained by the 
ise of the primary resistance starter, as the increase 
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Fig, 39, Oil Immersed Impedance Starter 
FIG. 39 


of starting voltage with the acceleration of the motor 
results in faster building up of the torque and when 
the motor is placed across full voitage there is no 
loss of torque as is the case with the compensator 
starter. Repairs may be made much easier on the 
primary resistance type starter as it is far easier to 
repair or replace the starting resistance than the 
auto-trasformer. Occasionally the loss of an auto- 
transformer may be attributed to the high voltage 
peak during transition from starting to running. 


Discussion: Rules for 


Electric Overhead Traveling Cranes 


C. L. Bakert: Members of the Association ot 
Iron & Steel Electrical Engineers, Combustion [n- 
gineers, Safety Engineers and Guests: | am indeed 
pleased to see such a large number of “Steel Work- 
ers” present at our opening meeting and your pres- 
ence here this afternoon makes me feel just as much 
at home in Chicago as | was in Pittsburgh on March 
10, when we held our first Sectional Safety Meeting. 

The Safety Division of this Association, since-its 
organization, September, 1925, at the Annual Meeting 
of this Association in Philadelphia, has been giving 
attention to a particular safety subject on which you 
will hear a fina! report during the meeting this after- 
*Presented at 22nd Annual Convention June 7th, 1926, 


Chicago, II. 
*Chairman Safety Division, Managements Representative, 
Bethlehem Steel Company, Johnstown, Pa. 
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Figure 35 is the photograph of an automatic 
compensator type starter suitable for indoor or out- 
door service. 

This starter is oi! immersed and is controlled by 
a current limit transition relay and is designed for 
very severe and frequent service. 


Figure 36 is a push button operated primary re- 
sistance starter consisting of two contactors, two 
overload relays, and one timing relay. Provision has 
been made to very easily adjust the starting resist- 
ance to give the minimum amount of voltage neces- 
sary to start the motor. The wiring diagram is 
shown in Figure 37. 

Figure 38 represents an oil immersed impedance 
type starter. ‘This starter is of the same principle 
as the primary resistance starter with the use of 
three reactance coils with adjustable magnetic cir- 
cuits, the advantage being in the elimination of 
broken resistor grids, ease of adjustment of starting 
voltage, and the simple replacement of any im- 
pedance coil. This starter has a poor power factor. 
but for steel mill applications where the power factor 
is secondary to reliability and continuous operation, 
the objection does not seem so great. The wiring 
diagram on Figure 39 shows the coil of the accel- 
erating contactor connected across two terminals of 
the stator winding. 

This contactor has an adjustable air gap so as 
to function when the motor has accelerated to the 
proper speed. A dashpot is also used in order to 
produce a combination of current retardation and 
time. The air gap must be adjusted so that the 
contact will close under the worst conditions of load 
and voltage fluctuation. Under the latter conditions, 
the contactor is slow in closing and is unaffected by 
the dashpot, but when the starting load is light the 
dashpot retards the contactor from closing too 


quickly. 


the Safe Operation of 
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noon. We have an interesting program before us 
and one that will interest every man in this audience 
whether he be an Electrical Engineer, a Combustion 
Engineer, a Safety Engineer or a builder of electrical 
machinery and appliances. 

Safety in the Tron and Steel Industrial Field is 
not alone applicable to the operator of electrical 
equipment, but is also applicable to the builder. The 
machine or appliance must come to the user with 
safety embodied in its construction and then it is 
that the user, in‘our case the Iron and Steel In- 
dustry, is responsible for the safe operation of the 
machine and it is imperative that safety measures 
be taken into consideration by both the builder as 
well as the operator, 

\Ve are featuring today the safe operation of elec- 
trical overhead traveling cranes and the President of 
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this Association has given me some very delinite in- 
structions covering the operation of the meeting this 
afternoon; in other words, | am your craneman for 
a little while and | trust that since you have all 
eaten heartily of the lunch, that no one will take a 
chance of falling asleep with an electric crane operat- 
ing over your heads. 

We want to operate this electrical machine this 
afternoon in a safe manner, so that no one will either 
be hurt physically or will have his feelings hurt. 

Safe practice is being featured by a great many 
persons interested in the safety movement and sate 
practice depends a great deal upon the type of man 
that is employed to do certain jobs. The type man 
who should be employed to operate an overhead elec- 
trical traveling crane is going to be discussed by a 
gentleman, eminent in his profession and well known 
in the Chicago district as well as in other iron and 
steel centers; active in the Association of Industrial 
Physicians and Surgeons and its President last year. 

It is indeed a pleasure today to introduce our 
first speaker, Dr. WW. B. Fiske, Chief Surgeon, Inter- 
national Harvester Co., who will talk along lines of 
physical qualifications of a Crane Operator. 

Dr. W. B. Fiske*: Mr. Chairman and Gentlemen 
of the Convention: When Mr. Wiley’s message first 
came to me, it was something on this order: “Will 
you speak to this convention on “The Safety of Op- 
erating a Crane?’” Right away I said, “I renege, | 
know nothing about that.” And I was reminded of 
a little incident that occurred back in my _ senior 
year in medical school. The professor was quizzing 
the class and he happened to have one of the men 
before him who was notorious for staving off, for 
avoiding. This man had the gift of gab and he 
talked and talked and absolutely said nothing 1 
reply to the question. The quiz master let him go 
on, but after he had run himself down, Dr. Webster, 
who was the quiz master, leaned back against the 
wall and said, “Gentlemen, this reminds me of the 
Ninth Beatitude: ‘Blessed are those who, having 
nothing to say, refrain from giving wordy evidence 
thereof,’”’ 

| felt that I had a just right to renege Mr. 
Wiley’s invitation, because I was refraining from 
giving wordy evidence that I knew nothing about 
the subject. 

But that didn’t take care of the situation. In a 
short time I was called again—“Would I take Dr. 
Shoudy’s place and speak on “The Physical Qualifi- 
cations of a Crane Man?” 

Let me say, gentlemen, [ am exceedingly sorry 
to hear of Dr. Shoudy’s illness. I know him _ per- 
sonally, have had the pleasure of knowing him for 
a number of years, and I regret his illness for three 
reasons: First, on account of himself; second, on 
your account, and I know that had Dr. Shoudy been 

here to address you on the subject, that you would 
have a fine oration; and third, it would have pre- 
vented the necessity of your tolerating me for a few 
minutes, 

When I got Dr. Shoudy’s telegram, about three 
days ago, I thought, “Well, now, I am going to have 
the pleasure of coming over here and listening to 
some one make a real talk, and I will just be a good 

ey Surgeon, International Harvester Company, Chi- 
cago, Il. 
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listener,” and | was very much delighted to think 
that I could be a wall flower, because we have just 
passed through a three days’ session in Philadelphia 
of which I was chairman, and it is not an easy job 
However, the next message, | think, was Saturday 
morning, and that was to the effect: “Would | take 
Dr. Shoudy’s place?” And again I was reminded 
of the Scotchman 

| know it is a dangerous thing, gentlemen, to tell 
a story, because it 1s surprising how fast stories 
travel over this country, but | am going to tell this 
Lecause it illustrates my feeling this second time. 

They tell of a Scotchman whose wife was on her 
death bed. She was going to die and Sandy knew 
she was going to die. Before she drew her last 
breath, she cailed Sandy to her bedside and_ said, 
“Sandy, before I die | have a request | want to 
make, and | hepe you will grant it.” 

Sandy was very reluctant to grant her request, 
because he had beer there before, but he decided 
that he couldn't refuse his wife’s dying request, so 
he said, “Very well, I will grant it.” 

She said, “When I die and you are having the 
funeral, | want you to ride in the front carriage with 
my mother.” 

The blow was almost too much for Sandy, but he 
braced himself and thought, he couldn't refuse a dy- 
ing request and so he said, “Weel, ae gie you my 
promise, and I'll keep it, too, but you sure hae 
spoiled the day for me.” 

That is the way I felt, gentlemen, when | found 
that Dr. Shoudy was ill and that I had been asked 
to take his place. Dr. Shoudy was to speak to you 
on “The Physical Qualifications of a Crane Man,” 
and I shall attempt to give you very briefly the 
qualifications from a medical standpoint that a crane 
man should have. 

Many of you I know are interested in the safety 
game, and when | suggest to you the physical quali 
fications of a crane man, | hope that every one of 
you gentlemen, whether you are especially interested 
in the safety game or just from an electrical stand- 
point, I hope every one of you will sit in with me 
and think, “Well, | want the crane man to be phys- 
ically fit, because | am working with him, or under- 
neath, or somewhere, where, if he is not physically 
fit, he may turn on the juice,” so to speak, and you 
gentlemen are just as much interested in selecting 
a good crane man as [| am. 

The first thought that | had when this subject 
was suggested was Age. What age should a crane 
man be? It seems to me that we should select an 
age that has given up boyish tricks, if you please, 
civen up the little stunts that we perhaps were all 
interested in when we were 15 and perhaps 20. It 
seems to me that if we wouid put our limits between 
the years of 30 and 45, we would avoid the indis- 
cretions of youtli, avoid possible kiddish tricks. And 
again, if we go to 45, we will avoid any possibility 
of holding a man in line too long, until he has begun 
to slip. 

My next thought is that the crane man should 
speak the language of those with whom he works 
In this country of course, English. However, if that 
crane man should be operating with a lot of Germans 
or Poles, or whatnot, he should speak that language. 
\ lot of these things I merely suggest, there is no 
need of going into explanation, because those things 
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are just the things that you would suggest, and I am 
not going to go into detail on most of these points 
that I mention. There are a few that I want to 
elaborate on just a little bit. 

My next point is, if | am selecting the crane man 
to work over my head, | want to know something 
of his family history. Does he come from a family 
in which one, two or three have become insane? 
Does he come irom a family where there are one or 
two epileptics? While it is true that insanity and 
epilepsy are not exactly hereditary, it is also true 
that we frequently find in one family one or two 
insane, one or two epileptics. I want to know some- 
thing of that man’s family history before I will stand 
under him and allow him to operate this crane over 
my head. 

’ There are other things that would enter into the 
family history end of it, but those two I give you 
just to point out my thought in securing a family 
history. 

[ want to know a great deal about this man’s per- 
sonal habits, his personal history. I want to know 
if he himself has, if you please, been in Flgin for a 
period of six months or a year. That is one of our 
state insane asylums. I want to know if he has ever 
had epilepsy. I want to know if he has any peculiar- 
ities, extreme nervousness, does he get excited easily? 
| want to know all that before I am satisfied to sit 
under that man and let him run a crane back and 
forth over my head a dozen times every hour. 

| want to know whether the man is subject to 
drinking, especially in these days. There are a num- 
ber of things in the personal history that you, as 
safety men, should know. ‘These are just three that 
| have mentioned, I just want to touch the high 
spots. You want to know ail about this man from 
a personal standpoint. My own opinion is that that 
if the crane man was selected from perhaps some 
other department, in order to give you a man who 
has already proven himself in another department, 
| think I would have more confidence in that man 
than if | went to the gate and hired a man and took 
his family history, his personal history and so on and 
so on. I think I would have a lot more confidence 
in the man as an operator if we took him from a 
department because of his good work, because of his 
steadiness, because of his sobriety, his ability at all 
times to hold himself, because of his good judgment 
—and when I speak of good judgment, it seems to 
me that there is a qualification that a crane man 
should have more than the ordinary intelligent per- 
son. 

[t may be that I am going to step out of my 
medical field and step into your field. If so, gentle- 
inen, | know you will pardon me, but it seems to me 
that if I were going to select a crane man for you, 
[ would want a man who knew a great deal more 
about electricity than the average good employee. 
About a month ago, a man who had no business on 
the crane climbed up—I think he was alone, I don't 
know whether the crane man was there or not, but 
anyway, this chap had no business on the crane. 
No one knows just how it happened, but anyway, 
he got mixed up with 440 volts and the terrible shock 
caused him to plunge off of the crane a distance of 
about twenty or twenty-five feet and he was killed 
instantly. 

Now, that man didn’t have the average intelli- 
gence from an electrical standpoint. He got up there 
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and became mixed up with some wires. He didn’t 
have average intelligence; it seems to me, that a 
man with average intelligence would know enough 
to keep away from wires. This man didn’t know. 

The crane operator whom I select for you must 
have more than the average intelligence from an 
electrical standpoint. 

It seems to me that in this position, too, a mar- 
ried man would be a little bit more steady than a 
singie man. However, I wouldn’t quarrel with any- 
one on that point. If the man filled the job from 
every other standpoint, all right. But it seems to 
me that a married man is a little more likely to have 
sowed his wild oats, a little steadier, perhaps, on the 
job. 

When it comes to the physical examination, the 
height and weight, it doesn’t seem to me, have any 
bearing on it. I don’t think that a big man has 
anything on a small man when it comes to operating 
a crane safely. The rest of the physical examination 
I would be very sure of. 

First, in regard to his vision and hearing. I don't 
believe I would be willing to accept a crane operator 
whose vision was not perfect, and I would test him 
both from far as well as a near viewpoint. We men 
who have been in the industrial game from a med- 
ical standpoint have learned this, and I will say hon- 
estly that it has only been in the last few years that 
we have grown wise to this. We not infrequently 
in our physical examinations find men who can read 
the 20/20 line at a distance of 20 feet perfectly, yet 
if you give them a newspaper and let them hold it a 
foot away, they can’t see it. In other words, the 
near-sightedness and far-sightedness must be tested. 
I want to test a man from both viewpoints before I 
put him to operating a crane over my head. 

[ want his cars to be equally good. I want a 
man to hear everything, every command; if there is 
a cry, an alarm or anything o fthat kind, I want him 
to be on the job with his ears as well as his eyes. 

A man should have two good legs and two good 
arms. I don’t need to go into explanation as to these 
qualifications. A man should be “on his toes” all the 
time. But most of all, gentlemen, it seems to me a 
qualification of importance is that a man should be 
cool and collected, no matter what happens, not ex- 
citable, no matter what emergency may arise. He 
should be in command of himself. 

General good health, of course, is a natural requi- 
site and one that you would think of as quickly as | 
would. 

There are a few conditions that I want to call 
especial attention to, because when these conditions 
exist, bad accidents might occur because the operator 
might simply become unconscious. Blood pressure 
is the first thing that comes to my mind. We have 
in the last few years heard a great deal of blood 
pressure, and, if you will bear with me just a few 
nunutes, I want to go a little further into that than 
I otherwise would, because I feel that it is a very 
interesting subject and all of you are much inter- 
ested in it. 

I don’t want you to misunderstand me when I 
say that I feei that the question of blood pressure 
has been just a little bit overdone. Now, let me re- 
peat, I don’t want you to misunderstand me. What 
I mean is this. Five or six years ago, if we had 
found a man who had a blood pressure of 180 we 
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immediately threw up our hands in holy horror and 
said, “That man is not fit to work; he must go home 
:nc he must go to bed for six months,” and so on 
and so on. 

I don’t believe that now. There is another con- 
dition that must be present before I would even ad- 
mit that that man was in danger. You have all 
heard more or less of this subject. There are two 
extremes. ‘There is a time when the heart is beating 
that the pressure is the greatest. That is one ex- 
treme. That is when we speak of the pressure be- 
ing at the systole, or highest point, 180. There is 
an opposite condition when the heart is at rest. 
Usually that point, in a normal condition, is below 
90. These 90 and 180 points are based on the actual 
lifting of a column of mercury. That, however, 
doesn’t need to enter into it. Arteries are exactly 
the same as a fire hose, if you please. If you put 
180 pounds pressure on a fire hose and keep it there, 
when that fire hose is only expected to take a pres- 
sure of 100 pounds, it is not going to continue very 
leng before something happens. On the other hand, 
if that fire hose could have the pressure removed for 
an instant, the same length of time as the high pres- 
sure exists, it is going to last longer. If that high 
pressure, if you please, will go from 180 down to 80, 
there is an interval of rest, and that is the safety de- 
vice that nature applies. 

A while ago I said I didn’t agree with the state- 
ment that a man who had a high pressure of 180 
was in a dangerous condition. I do not, if the low 
point of pressure is down to 80 or 90, if you please, 
because the vessels have a period of rest, a time to 
recuperate from this high stretching of 180. I do 
agree that 180 is a high pressure if at that interval 
of rest the blood pressure only goes to 120. 

Here just a few days ago I took a pressure of 
220 and the low pressure was 120. Now, that man 
is in bad condition, because the vessels don’t get a 
chance to rest, to recuperate, during that instant 
when the pressure is supposed to be low. I want to 
know how much pressure this crane man has, I want 
to know if his pressure is 220 over 120, because if 
it is way high and if the interval of rest is much 
higher than it should be, I know very well that that 
man is likely to break a blood vessel at any time, 
just when he is hoisting something, if you please, 
and I am working under him. I want to know what 
that man’s blood pressure is. I want to konw what 
the condition of the heart is. 


It is not infrequently that we have men drop 
over. We never know whether they fainted, fell and 
struck their head and died or whether they died and 
fell. Now, about nine out of ten of such unfortu- 
nates die as the result of a heart weakness, either 
directly or indirectly. It may be the result of a 
sudden giving way of a heart valve, in which the 
man simply collapses. 

Here just a few years ago a man came into my 
office. I was about fifteen feet from the door. He 
walked towards me, got halfway between the door 
and where I was standing and he said, “I was having 
a little dizziness this morning”—and all the time he 





kept walking towards me and I was edging towards 
him. He got to me, or I got to him, we met, he said, 
“T guess you better catch me.” I threw my arms 
around him and he slumped down to the floor and 
was dead. His heart! 
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I want to know what is the condition of that 
crane man’s heart. I don’t want him toppling over 
just when he is doing something that is a menace, 
not to himself, but to all the employees about him, 

I want to know what the condition of the man’s 
kidneys is. While this is a little more remote than 
the blood pressure and the heart condition, it does 
have a certain bearing and I want to know that that 
man is in good condition from the standpoint of the 
kidneys. It is true that the unconsciousness that 
comes as a result of faulty kidneys usually is the end 
of the illness. A man may have bad kidneys for 
years, go on and on and on and never have a convul- 
sion or unconsciousness or anything of that kind 
However, they might have it, and they do have it, 
although it is irregular. 

These are most of the physical conditions that 
I would investigate if I were selecting a crane man 
to work for you and work for me. After I have 
gone all through this and selected a man who I am 
going to employ, I am going to say to that man, “I 
want you to come in to me every three months! I 
want to check up on you; | want to see if your eyes 
still remain in good condition, your ears are all right, 
your blood pressure is all right, and all these other 
conditions.” That is one place where we fall down, 
gentlemen. We select a high grade man from a 
physical standpoint and put him on the job and then 
forget him. I want to examine this crane man at 
least every three months to check up on him to see 
whether he is 100 per cent perfect. 

While I am on my feet, I just want to repeat 
something that I said to Mr. Baker before the meet- 
ing began. I feel that a lot of credit is due the 
safety men. It so happens that I have been with 
the Harvester Company for twenty-five years and 
have had an opportunity of watching the changes 
that have taken place as regards accidents for that 
period. Ten or fifteen years ago it was nothing un- 
usual for me to have in the hospitals of Chicago as 
many as ten to twelve broken legs, other injuries as 
well. I mention this just to give you a line on the 
point that I am going to make. Now I haven't a 
single, yes, I have one, I have one broken leg in 
Chicago. I don't think I would have to go back 
twelve years, less time than that, there has been a 
very marked change in the last ten or twelve years 
in the matter of cutting down accidents, and I at- 
tribute that, gentlemen, to the safety appliances and 
the progress that you are making in educating the 
employees to be safe, for themselves and for their 
fellow workmen. 

C. L. Baker: We are indeed fortunate to have 
the privilege of listening to a man who has spent 
25 years in the medical and surgical work of the 
Iron and Steel Industry. Dr. Fiske has given us 
his ideas gained through years of experience and 
who could be better fitted to speak from actual 
knowledge than one who has been connected with 
the medical side of our industry? He has not given 
us visionary theories, but has drawn from his store 
of knowledge obtained in examining and passing 
men for employment and taking care of some of 
them after receiving injuries 

The Safety Division of this Association, since its 
inception last September, has had the hearty co-op- 
eration of the Iron and Steel Industry and_ that is 
the Industry, Gentlemen, that it is our particular 
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privilege to co-operate with in the prevention of ac- 
cidents; particularly in the electrical field of opera- 
tions in the Steel Plant. At the Annual Meeting of 
this Association in Philadelphia last year, the first 
day of the convention was allotted to inaugurating 
the Safety Division and with Mr. L. H. Burnett, 
\ssistant to President, Carnegie Steel Co., in the 
Chair, co-operation was a particular point stressed. 
We were seeking the co-operation of all organiza- 
tions and individuals in our efforts to make the Elec- 
trical Department in our plants a safe place for men 
to work, At that meeting we had on our program, 
two eminent and outstanding safety men in the coun- 
try; one of these gentlemen on our program that day 
being Mr. C. B. Auel of the Westinghouse Electric 
and Mfg. Co., who was at that time President of the 
National Safety Council; the othér gentleman being 
Mr. Henry W. Reninger of the Lehigh Portland 
Cement Co. and Vice President of the National 
Safety Council in charge of industrial safety. Both 
of these gentlemen assured us of their hearty co- 
operation and we have received it. Our safety ef- 
forts deal directly with the electrical department of 
the Iron and Steel Industry and do not in any way 
interfere with or overlap the broad activities of the 
National Safety Council. We are just a little closer 
to the Metal Section of the National Safety Council 
than any other division of that great organization 
because all of our Safety Engineers, with few excep- 
tions in the Iron and Steel Industry, are members 
of the Metal Section of the National Safety Council 
The friendly interest that we have received during 
the past year from men active in National Safety 
Council affairs has been most encouraging and on 
our program today we have the highest official of 
this great organization as one of our Speakers. <A 
man who has been active for years in safety work 
and is connected with one of the largest electrical 
public service organizations in the country; has been 
honored from time to time with various offices in 
the National Safety Council, until today he comes 
before us with a message on safety as President of 
the National Safety Council. I take pleasure in in- 
troducing Mr. Charles B. Scott, a Chicago man, per- 
sonally known to many of you and at the helm of 
the greatest safety organization in the world: 


C. B. Scott*: Mr. Chairman and Gentlemen: 
There seems tc be much of the Chicago atmosphere 
about this meeting. It was evidenced in the wel- 
come extended to you by the Mayor, whose name |! 
am sure Mr. Shoemaker does not know. Also in the 
reference to this city, as a “wild town,” made by 
Mr. Wiley. Caliing our city a wild town reminded 
me of the nervous Chicago man who stepped into 
the telephone booth in New York and called Brook- 
lyn. When he came out of the booth he said to the 
young lady operator, “How much was the call?” She 
said, “It was a dime” “What?” said he. “Ten 
cents,” was the reply. He said, “I am from Chi- 
cago, and there I can telephone to hell and back for 
a dime.” “Of course you can,” said the young lady 
“because it is in your city limits.” 

It really gives me pleasure to meet with you 
today, and were it not for the fact that I am sup- 
posed to say something I would thoroughly enjoy 
the occasion. |T am pleased to meet with you be- 

*President, National Safety Council and Chairman Bureau 
of Safety, Mid-West Utilities, Chicago, III. 
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cause it was your organization that gave birth to 
the National Safety Council. So far as I know the 
thought of its creation as a national institution origi- 
nated with one of your members. Among your 
members are some of my best friends, with whom | 
lave been associated in safety work for many years. 
Such as your distinguished veteran member, Mr. 
Greenwood, corpulent Mr. McKenna, and John 
Oartel, whose society | seek at your conventions. 
These and many others among you have contributed 
much to industrial safety. 

No extended description of the National Safety 
Council and its aims and service is necessary. Most 
of you are familiar with these because you have been 
very closely identified with the work through the 
Metals Section of the Council. There are no selfish 
notives in its perpetuation, not even mercenary ones, 
for it is a non profit making organization. Its serv- 
ice is made possible only by the volunteer and gra- 
tvitous contributions made by the many who give 
of time and money because of their continuing inter- 
est in the cause. There are no paid officers in the 
Council, no one receives pay except the office staff 
et headquarters. It is unlikely there is another such 
organization that receives so much valuable and un- 
siinted service without money compensation being 
paid therefor. ‘This unselfish service so freely given 
is no doubt responsible for the advancement of the 
cause of accident prevention and the growth and in- 
cceasing influence of the Council. The steel indus- 
try and the service of many of your members have 
been conspicuous in this very worthy contribution, 
in bringing safety into recognition as a definite part 
of industry and of life’ The Council can only meet 
iis ever increasing responsibility and duty by a con- 
tinuance of such unselfish interest and helpful serv- 
ice. 

There is not a full appreciation of the value of the 
National Safety Council as an organization, by many 
of the industries, and particularly by many of those 
employed in industry as safety engineers or safety 
directors. Your chairman, in his introduction, made 
reference to the Bureau of Safety with which I am 
associated. This bureau is an incorporated service 
crganization, a subsidiary of the Middle West Utili- 
ties Company. It serves in an advisory way as the 
head of the safety organization for a group of utili- 
ties known as Insull properties. These utility com- 
panies are distributed over some twenty different 
states, giving service of one kind or another to more 
than two thousand communities. About fifty thou- 
sand employes are thus within the scope of the safety 
activities of this bureau. It is in my connection with 
the safety work of these utility companies that | 
have found the real value of the helpful service ob- 
tainable from the National Safety Council. It would 
be impossible to successfully carry on accident pre- 
vention work with such a large group of employes 
in such diversified employment and diversified loca- 
tions if help was not obtainable from others who are 
engaged in similar work. The National Safety Coun- 
cil serves as a clearing house for such information. 
Accident Prevention is now a rather definite science, 
in which, if one is to be successful, he must keep 
abreast of the times and must keep informed as to 
new developments, either in the line of better in- 
structed employes or in the improvement of mechan- 
ical safeguards. The one who does not keep so in- 
formed cannot realize a full measure of success. 
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Experience with the National Safety Council and 
with some of the National Trades Associations is 
convincing that the services rendered by such insti- 
tutions is not generally utilized as it should be. To 
sume extent this situation may be chargeable to 
these associations, but in the main it is chargeable to 
the membership. These member companies either 
do not take the trouble to investigate the character 
of service obtainabie or give it very indifferent at- 
tention and make no real application of it to their 
ewn needs. An instance is recalled where a repre- 
sentative of a western utility spent several weeks 
visiting concerns in the East and Middle West, seek- 
ing proper specifications for a lineman’s belt. In the 
course of his investigation and on his way to the 
Pacific Coast, he stopped in my office and made his 
wants known. I laid before him a copy of the re- 
port of the Accident Prevention Committee of the 
National Ejiectric Light Association, calling atten- 
tion to standard specifications for such a belt. He 
cxpressed himseli as delighted and asked me the 
name of the publication. The gentleman was then 
informed that he had a number of copies of this 
particular publication in his office, printed in sep- 
erate form as well as in the proceedings of the Na- 
tional Convention. If he had taken the trouble to 
iniorm himself as to the work of this committee and 
this association. he would have saved the time and 
expense spent in his extensive investigation. Such 
instances are not rare but are frequent and it is 
amazing how much of the good work done by such 
associations is lost because of this inattention and 
indifference. 

The steel industry during the past twelve years 
has made zn advancement in accident prevention 
that has not been surpassed, if equaled by any 
other industry. If those who were directly respon- 
sible for this advancement were consulted, I am sure 
they would verity my thought that the success at- 
tained was in a large measure due to the close con- 
tact which safety men in the steel industry, gen- 
evally, have with the National Safety Council 
through the Metals Section. I urge those of you 
whe are particularly interested in safety in your 
plants, to make a careful investigation as to the en- 
tire service rendered by the Council which may be 
of assistance to you. There are, no doubt, many 
pronouncements and findings, the result of a com- 
pilation of experience which would be of great value 
to you and of the existence of which you do not 
now know. " 

On such an occasion as this, a speaker tries to 
leave with you some outstanding and definite infor- 
mation which may be of helpfulness in your work. 
There are many essential factors in industrial acci- 
dent prevention, each one of which bears its own 
degree of importance in any general plan. Those 
who have been engaged in the work for many years 
recognize the relative value of these several factors 
and take account of them accordingly. One of the 
most essential fundamentals in industrial safety lies 
in the proper selection, instruction and training of 
employees, and these elements as factors in any su-- 
cessful plant are not generally and fully appreciated 
\ very careful analysis of serious accidents in any 
industry will reveal that the lack of proper instruc- 
tions and lack of close and constant supervision has 
been responsible as the cause. No safety work can 
be fully successful where careful instruction and 
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supervision does not exist, no matter how perfect the 
plan may otherwise be and no matter how much at- 
tention is paid to the other factors. These state- 
ments should, without further comment, cause you 
to give particular attention to the supervising heads 
and foremen in all of your efforts and should con- 
vince you that their hearty co-operation in your 
plans will assure you of a greater degree of success. 

It is hoped that the matters which have been 
brought to your attention in this rather brief state- 
ment may be of help to you in maintaining an in- 
terest in safety, in securing up-to-date practical in- 
formation which may help you and in suggestions 
for a better selected and trained personnel, particu- 
larly in the supervisory forces. If these things are 
helpful to you, this opportunity of speaking to you 
and officially welcoming you by the National Safety 
Council is well worthwhile. I thank you for this 
privilege. 

John A. Oartel*: Mr. Chairman and Fellows: 
The Safety Section of the Association of Iron and 
Steel Electrical Engineers is nine months old. and 
it is a right healthy infant. That was proven in 
Pittsburgh last March when we had one of the pep 
piest safety meetings that it was ever my privilege 
to attend, and I have been around quite a bit, as 
Mr. Baker has toid you. Yet there are still some 
people who are asking, “What is it all about, this 
Safety Section of the Association of Iron and Steel 
Electrical Engineers?” And letters have come to 


my desk voicing that question: “What is it all 
about, and why are you going into safety? Why 


not stick to your knitting, the promoting of elec- 
trical things in the iron and steel industry?” 

Well, there is a reason, gentlemen, why we—and 
| say that because I am a member of this Associa 
tion now—there is a reason why we have gone into 
safety. That brings up the question which is very 
pertinent, and that is, “Why should we have safety 
at all? Why all this agitation about safety today? 
What is it all about? Why put on propaganda and 
education for safety?” 

\Vell, gentlemen, that question was answered to 
me two vears ago at Harrisburg, Pa.. in a way that 
[ have never heard it answered before. [I was down 
there to address a meeting of Pennsylvania Railroad 
foremen from the shops, and after I had given my 
talk, the meeting split up into groups and went into 
different school rooms in the schoolhouse which the 
meeting was held in, and I went around and looked 
in on them. They had a question written out on 
paper for discussion, and it was this: “Is the law 
of self-preservation, the love of life, the desire to 
live that every man has right inside of him—is that 
enough to keep a man safe in a Pennsylvania Rail- 
road shop?” And they all said “No.” That is why 
we have safety, because the law of self-preservation 
in a shop, on a railroad, walking the street, in a 
man’s home, is not enough to keep him safe. That 
is why we have safety organizations like the Na- 
tional Safety Council that Mr. Scott has told you 
about. That is why we have safety committees in 
our manufacturing establishments. and that is why, 
if you go out on the streets of Chicago today, you 
will see “STOP” and “GO” signs to tell you when 
to stop and when to go, because in this busy, bust 
*Chief Safety Director, Carnegie Steel Company, Pitts- 
burgh, Pa. 
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ling age, even though we have right in our beings a 
dominant, persuasive law which tells every man to 
look after his own skin first, it is not enough to 
keep him safe. 

Well, what are we going to do about it? Our 
Association is on the job, as it always is in pro- 
gressive things. It has lined itself up definitely. 
and has said, ‘We are going to promote safety along 
with production, along with efficiency.” And _ so 
here we are, and we have something definite to offer 
this afternoon as the result of the deliberations of 
the officers of this Association. 

Mr. Scott said some real things in his address, 
and, gentlemen, it was a pleasure to me to listen to 
his talk, coming as the result of experience, because 
he knew things, he knew how things had happened, 
how accidents happened, and he told you, and he 
told you the reasons. 

Now, it has been a very great privilege to me, as 
Safety Director of the Carnegie Steel Company, 
month after month to report to Mr. Wales, om 
Chief Electrical Engineer, that in our electrical de- 
partments there have been no lost time accidents as 
the result of flashes and as the result of burns from 
electricity. We have several of our electrical en- 
gineers here today, Mr. Cummins who has talked, 
and Mr. Davenport over there, and Mr. Miller on 
the right, there may be one or two others here, I 
haven’t seen them, who will bear me out and say 
that the thing that is producing accident in con- 
nection with electrical equipment is not the hot 
wires, but it is the lack of co-operation from the 
other fellow who has to do with electrical equipment. 

So that is the thing we are going to get at this 
alternoon, we are going to present to you some 
rules that will enable the man in the crane cab, who 
is personified by our good friend, Mr. Baker, the 
crane operator, and the man on the ground who 
hooks up, to get together and perform their work 
in safety. 

C. L. Baker: ‘The President, together with the 
Board of Directors, selected a Committee several 
months ago to prepare a set of rules covering tlie 
Safe Operation of Electrical Overhead Traveling 
Cranes. The officers of this Association asked all 
the Iron and Steel Companies in the country to sub- 
mit a copy of their crane rules, and after careful 
study and consideration of all available information 
they have worked out a few simple rules for the Iron 
and Steel Industry. 

These Rules have been formally approved by the 
Board of Directors of this Association and they will 
now be submitted by the Secretary for your consid- 
eration and adoption. 

F. W. Cramer*: Secretary National Association, 
presented the following rules: 


A. I. & S. E. E. RECOMMENDATIONS COVER- 
ING RULES FOR THE SAFE OPERATION 
OF ELECTRIC OVERHEAD TRAVELING 
CRANES*. 


Rules for Crane Operators 


(1) The operator should be examined by a Fore- 
man or someone designated in order that his fa- 
miliarity with crane parts and their uses, as well as 

*Asst. Electric Superintendent,’ Bethlehem Steel Com- 
pany, Johnstown, Pa. 
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his ability to safely operate the crane may be deter- 
mined in practice and certified to by the examiner. 

(2) The operator shall enter or leave his crane at 
the designated places, making use of the steps or 
ladder provided at those locations and having both 
hands free. All materials too large to be carried in 
pockets shall be raised and lowered by means of a 
hand line. The hand line must not be attached to 
the person of the operator. 


(3) No one but the craneman shall be allowed 
in the cage except for repairs, inspection, or instruc- 
tion of new men or for safety of men working on 
the crane runway. 

(4) The operator shall keep his crane clean and 
free from all loose boards, tools, bolts, or other ob- 
jects which may fall on men below or may cause 
tripping and falling of repairmen when working on 
the crane. 

(5) The operator should inspect his crane at the 
beginning of the turn or at least once each shift and 
report at once, any mechanical or electrical defects. 
especially noting the condition of cables, limit 
switches, signal gongs and collector shoes. 


(6) The operator shall be responsible for the 
proper oiling and greasing of his crane and _ he 
should report any defects in the oiling system on 
any part of the crane. 


(7) The operator, when about to handle mate- 
rial with his crane, shall devote his entire attention 
to his work and shall pay careful attention to the 
following points: 


(A) Is the hitch of proper length and is it 
safe? 

(B) Is the signal given by the proper party 
and does the operator understand the sig- 
nal? If in doubt he must not operate 

(C) Can the load be carried without passing 
over the heads of men? 

(D) Will load clear all obstacles? 

(E) Test brakes by means of a short lift and 
return of controllers to “off” position. 

F) Allow no one to ride the hook or load. 

(G) If craneman discovers men on crane 
runway, he should stop his crane until 
proper protection is provided. 


(8) The operator shall avoid bumping other 
cranes on the runway, but if he is ordered to do so, 
he must move the crane slowly with regard to the 
safety of men working on or below the idle crane. 


(9) The operator must not make side pulls un- 
less ordered to do so by a Foreman. 

(10) The operator must be sure that his control- 
lers are in the (off) position and switch opened be- 
fore leaving the crane, and in case of failure of power 
the controllers must be immediately set in the “Off” 
position. 

(11) In case a controller sticks the operator must 
pull the main switch at once. 

(12) While repairs are being made to the crane, 
the operator must stay on the job and help with re- 
pairs. If ordered to remain in the cage, he must not 
operate any motion unless he is told that every one 
is safe. j 
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(13) When the operator is inspecting, repairing, or 
lubricating his crane, the main switch must be locked 
in the “off” position. 

(14) In case of a fire on the crane, the operator 
must use the fire extinguisher provided and must 
notify the Foreman, who shall see that the extin- 
guisher is refilled promptly. 

(15) An operator must not operate his crane if 
he is not physically fit to do so. He should report 
to his Foreman at once. 

(16) The operator must signify his understand- 
ing of these rules and must realize that they are in- 
tended to help him safeguard the lives of his fellow- 
men. 


Rules for Floormen 


(1) Floormen when signaling to the crane oper- 
ator must use the approved crane signals and above 
all, they must be sure that they do not confuse the 
operator. 

(2) Floormen must be responsible for all slings, 
chains and hooks and for their proper use in order 
to make safe hitches, bearing in mind the capacity 
of the slings and of the crane. 


(3) Floormen shall be sure that the crane trolley 
is centered over the lift in order to prevent swinging 
of the load. 

(4) Floormen must adjust the slings and chains 
so that they will not strike men on the ground when 
the crane is moving without a load. 


(5) Floormen shall not ride the hook or load or 
permit others to do so. 


(6) An extra man should be in the crane cage 
to warn the operator when men are working on the 
crane runway except where approved track torpedoes 
are used. 

C. L. Baker: The question of rules are now open 
for remarks and the Committee that have been work 
ing on these rules, the Board of Directors, the Safety 
Committee and everyone who had anything to do 
with the preparation of these rules are looking for 
constructive criticism and we trust no one in this 
audience will hesitate to discuss any feature or make 
any suggestion which they may have in mind. 

Question: I don’t see where you have anything 
in the rules about testing of limit switches. In our 
plant they are supposed to try them out in the morn- 
ing the first thing, before they operate the crane, 
and then probably once during the day as well. 

Question: Is there any provision contemplated 
for an audible signal on the crane? The object of 
that would be to warn anybody who might be stand- 
ing in the way of such a movement and wouldn't 
see it. That can happen. I have seen it. 


C. L. Baker: The committee that has been 
working on these rules and the Directors of the As- 
sociation are making notes of these questions that 
are asked, and the problem will be whether or not 
the suggestions that are brought up will be incor- 
porated in these general rules or if they shall be 
left to the individual company plants cither to in 
corporate in their particular rules, in addition to 
these general rules, or, as I said before, whether they 
should be a part of these general, broad safety rules 
for crane operation. 
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R. S. Shoemaker*: Mr. Chairman, | am not a 
member of this committee, but may I say a word 
on the first question? The gentleman asked about 


the provision for testing limit switches. We don't 
all have limit switches. Some of our cranes in some 
of our plants are not equipped with mechanical limit 
switches. Some of us are still depending on rules 
such as Mr. Cummins spoke about, we fire the man 
if he goes thru blocks. We don’t want to put any 
thing in these rules that will be arbitrary and force 
anybody to put limit switches on their cranes if 
they don’t want them, if they have good and suffi- 
cient reasons for not doing so, although we think 
they should. I thik they have tried not to put 
anything arbitrary in the rules. I think that testing 
limit switches is pretty thoroughly covered. This 
is just my personal opinion. 

Audible signals is another question that was 
asked by a member. In one of these rules it says 
the crane man shall only take the standard signals 
adopted in that plant. Now, if you want to adopt 
a set of signals in the plant and state that under 
some certain set of conditions or under some cranes 
you could take audible signals, well and good, but 
you can see how cumbersome this standard set of 
rules would be if you add everything of that sort 
to them. ~ 8 aR Ty 

Question: I wanted to know if there was any 
limit switch to prevent the over-hoist of the load. 
The reason I asked that is, it is considered a very 
good point in connection with elevators and in some 
states they have given it very great consideration, 
because they have prevented accidents where the 
crane operator either went to sleep or forgot or there 
was a defect somewhere. Now, if it is considered a 
good mechanical point to put on an elevator, to have 
limit switches both at the top and bottom term: 
nals, there should be some provision made for your 
electrical crane also, If you are going to have rules 
which are to be handed to the proprietors and the 
owners of the different plants for making the plant 
safe, there should be some provision made to over 
come such defects as that. That was the reason | 
asked the question. 


R. S. Shoemaker: There are a number of satis- 
factory, at least several satisfactory limit switches 
that are standard equipment on the market. You 
may put them on or not, just according to your 
policy in your plant. I don’t presume that there is 
any piece of apparatus, limit switch or whatnot, that 
is absolutely fool-proof. Mr. Cummins mentioned 
here a while ago that his plant was equipped 100 
per cent with the best limit switch that he knew 
anything about, after trying out a number of 
switches, and that he had from one to one and a 
quarter per cent of failures even with such limit 
switches. He feels that he has gone as far as he 
can possibly go. I don’t know how you could go 
any farther. 

Member: I think it would be advisable to have 
some rules to forbid the crane man to run in the 
limit switch continually. The limit switch is there 
for safety, but as soon as a limit switch is installed, 
they use them for everything, every time they hoist. 
There should be a rule for that, to forbid it. If a 
mistake is made, that is the time the limit switch 
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should act. But they make a practice of using it all 
the time. | think a ruling to that effect would help 
a Whole lot. 

RS. Shoemaker: ‘That, in my opinion, is a 
question for the manager of the department. In 
pretty nearly every mill vou will have one or two 
cranes where it is utterly impossible to do the work 
without tripping out your limit switch. I know of 
several, and | think pretty nearly every operating 
man here can mention one or two cases. That is an 
unfortunate condition, it ought to be remedied as 
soon as possible, because it is dangerous, a man gets 
to depending on it. 

Now, you can have your individual rules, you 
can cover that in whatever way you see fit. You 
can absoluteiy prohibit the crane man from doing 
that, and if you stand around and watch him long 
enough, maybe he won't do it. It is one of the aw- 
fully hard things to prevent. If the limit switch is 
good and it is working apparently 100 per cent, lots 
and lots of operators, unless they have very close 
supervision, will make a regular practice of letting 
the limit switch do the work. He will do it up 
until the time that some day it won't work, then 
somebody will be hurt and he may lose his job. 1 
think it is a question of management. You can add 
that rule te vour own individual rules if you wish. 
We didn't feel that it could very well be added in 
the standard rules that might be adopted as general 
to cover all plants. That is what we are aiming at. 

Member: ‘T1e crane man is supposed to keep 
his crane clean and clean the controllers. There is 
nothing said as to what he should use. One of my 
foremen instructed the crane man to use gasoline to 
clean the controiler contacts, also the inside of the 
controller. He left the switch on and accidentally 
pulled the lever. Of course, that ignited the gaso- 
line. He was a distance away from the ladder The 
fellows saw the flame up there and they threw a 
couple of Pyrene extinguishers up to him and he 
started putting it out. By the time he had it out 
he wasn’t conscious. He was a distance away from 
the ladder, too, and it took some time to get a lad- 
der. 

| think something should be said as to what ts 
to be used to clean the controller. 

C. L. Baker: ‘These are all very good points, 
gentlemen, that have been brought up for discussion. 
Anything further? 

Member: [ haven't anything to offer regarding 
the set of rules that has just been read, but I would 
like to tell you of an experience we had at our plant 
last Tuesday. A motor inspector was up on a gantry 
crane inspecting and adjusting the hoist brake, and 
with the full knowledge of the operator. He had 
made the adjustments to this hoist brake, the op- 
erator moving the hoist up and down, and he stepped 
off the bridge and motioned to the operator that 
everything was all right to go ahead with his regu- 
lar work, which the operator did. The motor in- 
spector stepped back on the trolley of the crane and 
the fellow was performing his regular job when all 
at once he had to land a load of billets that took 
the trolley under the A-frame on the end of this 
crane. This motor inspector was up there and of 
course he got caught between the knee and the hip 
and had his trousers torn off. Luckily he only had 
a few lacerations to each leg and it took only about 
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a week’s time for him to get around, But since that 
accident we have made a rule that any repair man, 
electrical or mechanical, when at work on a crane, 
the crane cannot be used in the performance of its 
regular job. I mean by that, if there is either a 
mechanical or an electrical man up there, the crane 
is not to be used in its regular work. In othee 
words, it is to be out of commission as long as the 
electrical or the mechanical man is up there That 
was an accident that occurred in that electrical de- 
partment, of which Mr. Wiley is the head, the first 
one in over five years, and that is the rule that we 
have made. It might do some of the fellows in the 
room some good to know that. 


R. S. Shoemaker: That, te my mind, sounds like 
a very live suggestion. [| want to ask Mr. Cramer. 
is that covered in the rules? 

F. W. Cramer: It is, in Rule 13. I think Rule 
12 would cover that, but, just as the gentleman 
brought out, it would be within the rule. “While 
repairs are being made to the crane, the operator 
must stay on the job and help with repairs. If or- 
dered to remain in the cage, he must not operate 
any motion uniess ke is told that everyone is safe.” 
Evidently the man on the crane was given such a 
report. 

Member: The man on the crane doing the job 
stepped off on the runway and signaled this fellow 
that it was all right, but the crane operator went 
on with his regular duties and forgot that the man 
was standing on this platform in the middle of the 
bridge, and he stepped back on to the trolley. The 
point of this rule is tc not only keep men from be- 
ing injured, but it is to keep the operator from hav- 
ing two things on his mind, the man up on the walk. 
on the bridge of the crane, the man on the trolley 
of the crane, and his regular job, too. The crane 
man cannot take signals from a man up above him 
and signals from the man on the floor. He has to 
stop deing one thing or the other. He has to stop 
taking signals from the man above doing the ad- 
justing or the repairs or the man on the floor 
handling the load. I think myself, after talking it 
over with all the electrical men and our mechanical 
men, it seems as if it might cause a good deal of 
delay to put a crane out of commission while th: 
repair man is on it. Nevertheless, I believe it is 
safety first. 

R. S. Shoemaker: Do you feel that it ought ‘o 
be positively stated in the rules that if a man ha- 
work to do on the crane, the crane must not do its 
work, and that the crane man must not operate that 
crane until that man has left it? 

Member: [Except as the man tells him. The 
motor inspector in this case was adjusting the hoist 
brake and it was necessary for him to operate the 
crane. You cannot shut the crane down altogethe: 
and pull the main switch. The motor inspector 
wants to see this part work and he is to inform the 
crane man when he goes up on the crane that he is 
to examine the hoist brake and he is not to operate 
any movement except that particular movement, and 
then, when he gets through with that, he is to notify 
the operator*that he is through and then get down 
off the crane. The operater isn’t to move the crane 
for any other work while that man is on the crane. 


R. S. Shoemaker:. I would like to have some 
other expressions of opinion on that subject to see 
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whether we ought to add another rule to these rules 
! would like to ask Mr. Standing if he would like 
to say anything on the subject? 

A. J. Standing*: | have been an interested lis- 
tener here, being more or less responsible for the 
whole committee line-up. There are some poinis 
that are of interest. The first question asked—lI will 
just take those up for a moment before I go on with 
this other work—regarding the use of limit switches 
—limit switches are mentioned in Rule No 5: “The 
operator should inspect his crane at the beginning 
of the turn or at least once each shift and report a 
once any mechanical or electrical defects, especially 
noting the condition of cables, limit switches, signa: 
gongs and collector shoes.” That rule . recognizes 
the presence of limit switches and signal gongs and 
it requires the crane man to ascertain whether or 
not they are now, at the beginning of this shift, im 
operating condition. 

Rule 13 touches somewhat on the last question: 
“When the operator is inspecting, repairing, or lubri- 
cating his crane, the main switch must be locked 
in the ‘off’ position.” That takes care of the con 
dition of the crane when the operator himself is on 
the crane and eliminates the danger of some othe: 
man going and seeing an idle cage and getting in 
and going ahead with the operation of that crane. 

Now, the question of repairs being made on t 
fly, while the crane is doing its regular werk, 
don’t think is really safe to consider at all. | think 
if we go to repair a crane, we certainly should stop 
every operation for the safety of the man who its 
repairing that crane, and I really can't see the neces 
sity of introducing a rule that says that a man can‘ 
continue his regular work of the crane while it is 
under repairs, because that condition should never be 
allowed to exist. That crane must be siut down 
when the repair man is working. 

M. M. MacDonald+: Mr. Chairman, it seems to 
me that these rules as they are made up now and 
are before the convention are very good and that the 
proper thing to do would be to adopt them as read 
As several men have mentioned, it is possible to add 
a great many more things and make that a very 
bulky thing which perhaps would not be applicable 
to every and to all plants throughout the country 
As it stands now, it seems to me that it cannot be 

challenged. There are a great many things that | 
and every other man in here, perhaps, knows of that 
he could add to that set of rules that would apply 
in his own plant. In fact, I have a list here of thos 
that we use in our plant. and | might say that all 
of those that are before the convention now are it 
use in our plant, and with some more added to them. 


] ’ 
i 


x 
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As I said before, there are a great many things 
that we can each of us, as individuals, think. of. 
there are many things that we would like to see in 
there, possibly, but that wouldn’t apply to some 
body else’s plants. Those things that have been 
questioned so far in connection with limit switches 
and repair men signaling the operator and the floor 
man signaling him at the same time, those are all 
things that we in our plant have rules to take care 
of. If anybody would be interested in those rules, 

*Electrical Superintendent, Bethlehem Steel Company, 
Betilehem, Pa. 

+Electric Superintendent, Andrews Steel Company, New- 


Ky 











IRON AND STEEL ENGINEER 371 


I will be only too glad to give them a copy, or if 
you will write to our company, we will be only 
too glad to forward you a copy of them. I per- 
sonally would like to see those rules adopted as they 
stand, and then, if anybody wants to add something 
to them, no doubt he can find any number of men 
in here who will be glad to tell him of some things 
that he can use in his plant that they are using 1m 
some other plants 

There is only one other thing that I think per 
haps could be added to this aside from those that 
have been read that could be universally used, and 
should be, perhaps, and that is a set of illustrated 
signals, 

Now, we don’t make all of our own crane men, 
we don’t teach and develop all of our own crane 
men; we would like to do that, that is the ideal 
situation, but we pretty generally throughout the 
country have gotten crane men from some _ other 
plants, and the set of signals, that is, those that are 
used in this country, at any rate, should be all ore 
and the same. If I teach a man in my plant a cer 
tain set of signals and he leaves me, for the sake of 
safety | should have taught him the signals that are 
used throughout the country, not just a set of my 
own signals or signals that are used in our own 
plant, but signals that are used every place. Ws 
have a set of signals that are recommended by the 
National Safety Council, | believe, I am not entirely 
sure about that. Mr. Scott, isn’t there a set of illus 


2 


trated s'gnals for crane men: 
Mr. Scott: Yes. 


l was under that impression. Those are the 
ones that we use. It is just possible there ar 
some plants which do not have those. We hav, 
them. I will not savy we have those, but we will, 
when our new book is published, have those illus 
trated in there so our floor men and our crane men 
will all be familiar with that set of signals. We us: 
them at the present time and teach them to ow 
crane men, but the floor men use pretty nearly any 
signal that they take a notion to use. If they can’t 
think of a signal, they holler at them. That is one 
thing that | think could be added to that in the 
future, 

A. J. Standing: “Floormen when signaling to the 
crane operator must use the approved crane signals, 
and above all, they must be sure that they do not 
confuse the operator.” That rule attempted to cover 
the approved set of crane signals, which is the Ne 
tional Safety Code approved crane signal card, which 
| thought was in every plant in the country. 

The second part of that rule was to avoid the 
question brought up of hollering at the crane men. 
“Above all, they must be sure that they do not con- 
fuse the operator” 

Lots of accidents happen when superintendents 
and foremen, particularly in an emergency, take com- 
mand of the situation and start hollering and some 
times cursing at the crane man over and above th 
normal man who is supposed to conduct the opera- 
tion, 

Another thing about these rules. In our review 
of various rules they ranged up as high as 52 rules. 
| don’t think there is any crane man under the sin 
who is going to read and digest 52 individual rules 
We tried to boil it down as well as we could to 
these 16 general rules which would direct his atten 








tion during the period of operation only to certain 
predetermined functions that he should watch only 
when operating, with a view to leaving all these 
other 30 or 40 rules to be put in at the discretion ot 
the managements of the various plants, we recom- 
mending only those that will save the operator of 
the crane. 

C. L. Baker: Are there any further questions or 
remarks? ‘The question being called for, 1 will put 
the motion for the adoption by this Association ci 
the rules recommended by the special committee and 
recommended by the Board of Directors of the As- 
sociation of Iron and Steel Electrical Engineers. All 
in favor of adopting these rules and recommending 
them to the Iron and Steel Industry will please sa} 
“Aye.” Opposed and for amendments, “No.” Gen- 
tlemen, the “Ayes” have it and it is so ordered. 


| believe that the industry as a whole can very 
well take this, I may say, simple set of crane rules 
and around them build rules that will safely op- 
erate cranes in any plant in the iron and steel in- 
dustry. 

The safety engineers are always on the alert to 
further safety and this is especially true of those men 
in the iron and steel industry. This is your iron 
and steel engineering association, and the different 
activities will be just as strong as your support 
makes them. In other words, the different divisions 
cannot be strong and cannot accomplish things with- 
out the co-operation of every member. 

If you have not already done so and do not have 
a copy of the Tron and Steel Engineer for the Month 
of June, | wish you would avail yourself of a copy 
while you are here at this meeting and read one 
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article in this issue. The author is a safety man 
and he talked to you this afternoon. John Oartel is 
the author and he speaks of the Four C’s and | 
would like all of you to know what those Four C's 
stand for. I think it well worth reading and re- 
membering. 

The attention and the interest that has been 
given in the meeting this afternoon has been be- 
yond the fondest expectations of the Chairman, | 
assure you. While I knew from experience that the 
electrical engineers—and I am acquainted with quite 
a number of them—are what you would term “sold 
on safety,” they have again today demonstrated be- 
yond the shadow of a doubt their intense interes: 
in the furtherance of safety in the iron and steel 
industry, and that is what we are all here to do— 
every member of this Association is for the advance- 
ment and the betterment of the iron and steel in- 
dustry in this country. 





[ want to thank you gentlemen for the courtesy 
that you have shown the Chairman this afternoon. 
Your attention has been wonderful, your interest 
has been fine to every speaker and to everyone who 
had anything to say. This division is going on and 
is going to take up a subject at a time and endeavor 
to complete it. There is never any safety job, you 
may say, entirely completed, because of the changes 
in the industry, and particulariy in the electricai 
phases of operations. You know what wonderful 
advancement has been made in the use of electricity 
in the iron and steel industry in the last ten years. 
and it seems that we have hardly started. I repeat. 
we are going to take up one or more subjects each 
vear in the safety division and complete them in so 
far as possible. 


Discussion: Gas Producer Operation™ 


H. C. Seibert}: The gas producer subject is an 
old one with our friend Bill Chandler. Mr. Chand- 
ler, will you care to add something to the discussion ? 

W. P. Chandler, Jr.=: I thing Mr. Leahy, in his 
paper, has struck a very vital note. People who 
have been used to working with gas producers and 
the labor that operates gas producers, time and again 
have gone into the gas house and said, “The gas is 
bad.” The foreman says, “We are doing everything 
that we can to make it good; I don’t think there is 
anything wrong here; it is back there, the furnace 
men don’t know how to take care of the job of burn- 
ing the gas.” That is very often the cry. The man 
is trying to do his job and doesn’t realize that he 
isn’t getting across what he should be doing. 

Mr. Leahy has brought out the fact that the in- 
struments required to show the gas house operator 
when he is doing the job and how he can change 
it so he can do the job better, are the very things 
that are needed for the class of labor that we have 
in the gas house and for our gas house foreman, to 
give him a means of obtaining the end he wants. 

*Paper presented before A. I. & S. E. E. 22nd annual 
convention, June 7-10, 1926, Chicago, III. 

*Comb. Engr., Bethlehem Steel Co., Bethlehem, Pa. 

tSpecial Eng., Carnegie Steel Co., Pittsburgh, Pa. 


It also reverts right back to the furnace efficiency 
and the better results in the furnaces using this gas. 
It is the thing to work to, it is the point to strive 
for, and it is a guide that will also be a perfect alibi 
if he has abided by it when the furnace man comes 
back and says that the gas isn’t any good, he can 
point to his chart and prove his case. I think that 
is the biggest thing in the paper that Mr. Leahy has 
presented. 

The place where the turbo-blower might have a 
superiority over the steam jet aspirating blower, is 
in the plant that is likely to get widely varying 
grades of coal from one time to another. Any as- 
piring blower of the steam jet type can be designed 
to give you what you want for a certain range of 
coal, but if you are going to get coal that has a tem- 
perature of ash fusion down around 1900 degrees at 
one time, one month, and then get a good grade of 
coal that will go up to 2400 degrees another month, 
the steam jet blower has a pretty hard job to cover 
it. The turbo-blower on the other hand, due to the 
fact that you introduce the amount of steam sepa- 
rately, can cover the job. 

| think that when I read a paper on this subject 
a couple of years ago, I made a little broader state- 
ment than I should have. I do not know that steam 
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jet blowers can be built for a rather wide range, but 
for a producer using all grades of fuel, you probably 
will have to have a separate control of your steam 
from your air. 

E. Trexler*: It would be interesting to know ap- 
proximately what the savings were in pounds of coal 
per ton of steel in the furnace. 

M. J. Conway}: I haven’t very much to add to 
Mr. Leahy’s paper, except to corroborate Mr. Leahy. 
He is to be congratulated on the novel comparison 
he has drawn in his paper between the quantity of 
fuel used at the steam plant and the quantity of fuel 
used at a gas producer plant. 

In my opinion, gas producer operation in a large 
steel plant is no more a part of the duties of the 
superintendent of the department which they serve 
than the operation of a by-product plant should be 
under the supervision of the galvanizing shop super- 
intendent because he happens to be using by-product 
gas as a fuel under the galvanizing pots. 

Long ago we separated the boiler plant from the 
steel plant departmental supervision and made it a 
separate service department, and we are rapidly com- 
ing to the conclusion that the gas producer plants 
are a separate service department, demanding close 
supervision, which usually cannot be given or ex- 
pected from the department for which they provide 
gaseous fuel. 

At our Steubenville Plant we have a battery of 
six R. D. Woods producers fully mechanically op- 
erated serving seven blocks of 4-hole soaking pits of 
average size which have been operated since Feb- 
ruary, 1925, with recording flow meters, recording 
pyrometers and recording blast temperature record- 
ers as integral apparatus with the producer as part 
of our gasification operation. 

The importance of these instruments cannot be 
overestimated, and the gas producer manufacturers 
should make their inclusion a part of the installation 
quotation in the same way as the coke oven build- 
ers make the temperature and pressure recording in- 
struments part of their quotation. The only privi- 
lege we, as purchasers, should have should be the 
choice of the make of these instruments for the pur- 
pose of standardizing our equipment where neces- 
sary. 

In the past, many papers have been given on the 
operation of gas producers, many of which have been 
beneficial to yon and I, but the point which we have 
failed to get over until today is a paper which would 
benefit the men who make the gas. 

Get the gas maker to realize the importance and 
usefulness of these recording instruments and _ his 
work will not only be easier, but he will produce a 
better grade of gas at a much less cost than he 
would without the use of the instruments. 

Fuel economy is a process of elimination of 
wastes and the first place to start is the gas house, 
and by the use of recording instruments at the gas 
house we can zet nearer to the next point of waste, 
thereby saving a lot of time and money for our re 
spective companies. 

Our experience has been that the use of these in- 
struments, or a more scientific control of the pro- 
ducer operations, cuts down toa great extent the 
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laborious work connected with the old methods of 
making gas, and therefore attracts a better class of 
labor to the gas house, making supervision much 
easier. 

V. H. Carples*: Mr. Leahy makes the statement 
that he recognizes the advantages of a turbo-blower 
as giving separate control of air and steam, but he 
makes the further statement that its mechanical dif- 
ficulties have prevented its rather general applica 
tion. We have a number of blowers in operation in 
the steel mills with producers, in fact, | believe the 
one that Mr. Chandler’s test work was based on, 
and I think this matter of mechanical difficulties and 
maintenance has been rather over-stressed. 

The application of these blowers in steel mills 
for producer work is more recent, but the same type 
of blower is being used in boiler plants and it is no 
uncommon thing for these turbine blowers to op 
erate for from four to six years without a single re 
pair or replacement being required. I will grant 
that the boiler room is still somewhat cleaner than 
the producer house, but I believe that the service 
which these machines have given in boiler plants is 
pretty conclusive proof of their ability to stand up 
in producer plants. 

In reference to the matter of first cost, I believe 
that the cost of turbine blower is not very greatly in 
excess of that of high grade steam jet blowers. 

Referring also to an item touched on by Mr. Wit 
ting, he pointed out that in trying to use the amount 
of steam flowing with steam jet blowers as a 
measure of the amount of coal gasified, there is an 
error in that the conditions in the producer vary; so 
that the amount.of air flowing for a given quantity 
of steam is not a constant. Here, again, the turbine 
blower, offering separate control of air and steam, 
overcomes the deficiency, in that it permits varying 
the air pressure with a constant volume of air with 
out affecting the quantity of steam supplied. 

Finally, referring to the matter of the greater 
use of instruments, it would seem possible by such 
instruments for observation of results, and with 
automatic devices for control, to use the turbine 
blower to get complete automatic operation. ‘The 
primary regulation would be effected from the 
amount of gas flowing or gas pressure which would 
operate to controJ.the steam supply to the turbine 
blower, in other words control the amount of coal 
being gasified, the secondary control being the ther- 
mostatic regulation of the steam needed to maintain 
the desired saturation. 

D. M. Spitzglass+: I read Mr. Leahy’s paper once 
very carefully and then I read it over again. In 
doing this I endeavored to find something that | 
could disagree with Mr. Leahy on. When I read a 
paper, I always like to look at the face of one who 
agrees with me. It makes it more pleasant. But 
when I get through with the reading, I like to hear 
from one who disagrees with me, because then some- 
thing may be brought out. If he disagrees and 
doesn’t say it, he will never be convinced. 

Now, in what could I disagree with Mr. Leahy? 
[ couldn’t very well afford to say that instruments 
are not necessary. I tried to disagree with him on 
From read- 
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ing his paper one might get the impression that 
every boiler plant is equipped with all the instru- 
ments necessary. Well, | could disagree with him 
on that, but then, {| found a weak point in that, too. 
They are at least ten times more equipped than the 
producer plants, so there | have no argument again. 

The only thing I can do is to mention one point 
which | believe should be brought out more forcibly, 
and that is the difference between the producer and 
the boiler. Even if you have a dozen neighbors 
who don’t care to know the conditions of the boiler, 
still, don’t follow their example, because you are 
much worse off in the producer. 

Mr. Leahy states that the faulty operation of the 
gas producer may seriously impair the quality an 
quantity of the product. I hope he means quality 
and quantity of the product of the furnace, then they 
will all come and stand in line to ask for instru- 
ments. You see the difference is this. You run a 
boiler plant and, as many big men will say, “Well, 
we have to make as much steam as we need. What 
can we do? We have to fire the boilers until we 
have sufficient steam to keep the pressure up. What 
is the difference whether you know how much it 
is or not?” 

The reason is, if they run a steel plant and, as- 
suming that the operator does not know the tem- 
perature of the process, he may spoil a whole batch 
of steel. At that point they don’t want to guess. 
But in the case of the boiler the steam is just of the 
same quality and it can do the same kind of work, 
whether it has obtained five pounds of steam per 
pound of coal or eight ponds of steam per pound of 
coal, no one will know the difference; they cannot 
resognize it in the steam; they can very well recog- 
nize it in the steel. So 1 hope that Mr. Leahy meant 
that it is the product of the furnace and not the 
product of the producer, because if it is the product 
of the producer, it will take them a long while to 
realize that. 

One more word. If you want to follow some one, 
I believe that those who want to know conditions 
more in the line of generating power are really the 
accounting engineers. Modern practice is to first ob- 
tain metering equipment for the distribution lines, so 
there isn’t a cent lost between one department and 
the other. Very often they leave the boiler to the 
very end, 

W. R. Culbertson*: I really am not prepared for 
much of a discussion. I have thought this matter 
over some and talked it over and we would like very 
much to see more gauges and instrument boards 
used, If we could, we would very gladly equip every 
producer that is put out with an instrument board, 
complete. Our main drawback to that has been the 
compet.tion in prices, ete The purchasing agent as 
a rule wants to buy the piece of equipment at the 
lowest possible figure, and he will oftentimes elimi- 
nate everything but the producer, he won't even 
have the motors come with it. If we could all get 
together, the producer manufacturers, and standard- 
ize on a certain board and insist on that being a part 
of the producer. I think it would be a step in the 
right direction and it wouldn’t be long until all the 
older producers that are now operating would be so 
equipped. As I look at it, it is probably a matter of 
five to eight hundred dollars to completely equip a 
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producer with instruments, and when you figure the 
amount of coal that that producer is using, it 1s only 
a few months before it would pay for itself. [ should 
judge ‘hat in most of the large plants that are using 
producers the gas producer house consumes prob- 
ably three-fourths of the total coal used and the 
boiler house probably the other quarter, especially is 
that true of some of the larger steel plants and glass 
piants. The boiler house is equipped with every in- 
strument imaginable and the producer house is not. 
We are very willing and would be glad to include in- 
struments as part of our equipment and insist that 
they be furnished with every producer if we could 
get the co-operation of the men buying them. 

A. G. Witting*: Mr. Chairman, | would like t» 
ask a question. Mr. Leahy says that the coal and 
gas supplied is in proportion to the steam used. 
Now, if you have a bank of three or four producers 
to a furnace operated with steam jet blowers, each 
one of them is taking a different amount of air at 
all times while the amount of steam is equal for all 
of them. How can it then be poss:ble to claim that 
the amount of coal gasified is directly proportional to 
the steam, as the ratio of steam to air is always dif- 
ferent for each producer and variable in proportion 
to the back pressure? 

It is certainly extremely important, as Mr. Leahy 
points out, to cut down the steam to a minimum, | 
think that with an ordinary but properly designed 
steam jet blower it will be possible to get a satis 
factory proportion of steam to air—we have secured 
blast temperatures as low as 115° Fahr. indicating a 
low steam ratio, and | think we will in time get even 
lower temperatures. As everybody knows, the lower 
the steam amount, the better, as long as clinkering 
does not occur 

Incidentally, I recently heard about a new type 
of producer that will appear in the market, where 
steam is not used at all but evaporated water. The 
air is delivered to the producer by an _ individual 
blower which sucks the air over and around the 
water-cooled surfaces of the producer, thereby heat- 
ing the air which abscrbs a certain amount of mois- 
ture out of the water used for cooling. Whether 
that is practically possible I don’t know, but there 
certainly would be a very decided saving if you thus 
could eliminate the stcam used to prevent clinkering. 
If, for example, you use .3 pounds of steam per 
pound of coal and you gasify between 4,000 and 
5,000 pounds ofcoal per furnace per hour, you are 
using 40 to 50 boiler horse power of steam. And if 
you can eliminate this steam by absorbing the neces- 
sary moisture from the cooling water, vou will affect 
a considerable saving in operating costs. 

I decidedly agree with Mr. Leahy that automatic 
control and the use of recording instruments to tell 
the performance are very much necessary. I cannot 
over-emphasize the necessity and the value of having 
a chart to tell the men about their method of opera- 
tion. They cannot deny the record on the chart. 
even though they can deny everything else. 

There are many other points in Mr. Leahy’s paper 
that deserve deep consideration and could call forth 
fruitful discussion, but, as I said before, I have been 
so busy that I have, unfortunately, not had the time 
to read through and absorb this very interesting 
paper, and, consequently, | cannot go into any fur 
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ther discussion. I hope somebody else has been 
more fortunate in this respect. 

W. B. Chapman*: Mr. Chairman, | want to say a 
word of appreciation of the paper, because it puts 
the emphasis just where it belongs, on knowing 
more about what we are doing. | think that is the 
chief fault of us gas producer people, we haven't 
known over much about what’s going on in the fire 
bed. 

One reason why we haven't known, is because the 
producer gas house is usually too dirty for data. If 
it were a cleaner place, such as the boiler house or 
the engine room, more instruments would be used 
and more accurate observations made. Then, again, 
if the gas house were cleaner, the manager would 
sometimes come and see the place where he is wast- 
ing the largest amount of the company’s money.. 
In purchasing a producer, one should have in mind 
not only the amount of gas it will make, but the 
amount of smoke it will emit. 

Another point I would like to add to the paper 
is in regard to the variation in quality and quantity 
of the gas due to the soot that accumulates in the 
Hues. It is common practice, though wrong, to shut 
down once a week and clean the flues. Flues should 
be cleaned every day, and the plant should never be 
stopped a minute for cleaning. Daily cleaning with- 
out stopping is now being accomplished in open 
hearth plants and in chemical works. It is merely 
a matter of coming up to date and learning how. 

Special nozzles or connections can be installed 
every little ways in the flues for blowing the soot 
along in the direction that the gas flows. The blow- 
ing is done right while the gas is flowing through to 
the furnace. The soot partly burns in the flues and 
partly in the furnace without interrupting normal 
operation. It is being done right here in Chicago 
at both Open Hearth plants of the Illinois Steel Co. 

Another thing we really ought to have in mind in 
gas producer operation—and also in purchasing a 
gas producer—is a more definite idea about what the 
fire bed should be. We seldom have a concrete pic 
ture of the ideal we are aiming at. Any horizontal 
zone straight across the fire bed, whether it is across 
the top or the center or the bottom should be a 
uniform zone, both in density and temperature. The 
nearer uniform you can make a zone in density and 
temperature the nearer you will approach ideal con- 
ditions, Then, having secured some approximation oi 
horizontal uniformity, use the instruments for main- 
taining that uniformity. As long as you have a hori- 
zontal zone that varies in density—a blowhole in 
one place, a clinker in another, a high temperature in 
one spot and a low temperature in another—it is im- 
possible, with all the instruments in the world, to 
get anywhere. 

In judging any equipment, one should have in 
mind, “Is it possible with this equipment to get 

more nearly uniform conditions across each horizon- 
tal plane in the fire bed?” 

The direction of progress for the immediate 
future, I believe, is in the direction of greater uni- 
formity of fire bed conditions, indicated and main 
tained by suitable recording instrument. 

To use gas economically, it must be kept at uni- 
form pressure in the gas main and must be of uni- 
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form thermal value, also of uniform temperature To 


make gas economically—and that’s different from 
using it economically—the hot zone of the fire bed 
should be maintained as hot as possible and every 
portion of the fire bed should be kept as uniform as 
possible. Keep in mind uniformity and it will ulti- 
mately lead you to the solution of your problems. 


F. E. Leahy*: We didn't 
discussion on the auxiliaries or 
ducers, but rather we are trying to confine it to such 
discussion that will help the producers more in their 
daily operation. 


want to get Into any 
parts of the pro- 


\bout the use of the steam flow meter to esti- 
mate the fuel, that depends on the operation, first 
you have got to maintain the conditions that have 
been outlined, constant with the instruments, then 
your flow meter does become a measure of the fuel. 
For a given fuel, answering Mr. Spitzglass at the 
same time, one coal you might be able to gasify with 
4 of a pound of steam, another coal it might take to 
get continuity of operation .6 pound of steam per 
pound of coal. In one case your ratio would be 4 
to a pound of steam per pound of coal; in the next 
case, .6, but with the meter in both cases, by apply 
ing the correct factor, you can estimate the amount 


of fuel. We have been using that method for some 
time. The first thing is to determine the multiplier 


by getting the monthly readings of the steam used 
and the coal used. 
Mr. Trexler asked aboui the increased produc 
tion due to control, On one turn of a department 
there was an improvement of about 12 per cent, 
through knowing that that department was not work- 
ing the furnaces up to capacity, which information 
was taken from the flow meter, and by changing the 
practice and bringing the two turns close up to- 
gether, we got very close to the same production, 
_ Another thing The uniformity and the quality 
of our product was maintained better under control. 
because it is possible to locate the cause of trouble. 
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“Good Order As An Essential For Safety ” * 


By J. A. VOSSt 


66 place for everything and everything in its 
A place,” and “Cleanliness is next to Godli- 
ness,” are old slogans that can well be ap- 
plied to the subject assigned to me, entitled, “Good 
Order as an Essential for Safety.” In my opinion 
good order or good housekeeping is as essential to 
safety as is safeguarding, bulletin boards, safety 
rules, safety education, etc., and if we are to carry 
the safety movement to its highest point of effi- 
ciency we must, of course, first teach the workmen 
the A, B, C of safety, which spells “Always be 
Careful,” and then follow up this education by teach- 
ing them the A, B, C of good order, which spells 
“Always Be Clean.” 

Our accident statistics show that from 8 per cent 
to 10 per cent of accidents are due to workmen slip- 
ping, tripping and stumbling, and that approximately 
another 12 per cent are due to men being struck by 
falling material. Accidents applicable to disorderli- 
ness might be grouped as follows: Stepping on or 
over objects lying on fioors; piles of material falling 
over; greasy floors; wet floors; fruit peelings, etc. 
Such accidents emphasize the necessity of good order 
and good housekeeping, and it is, therefore, highly 
important that orderliness be made a permanent part 
of the safety program. 

Then, also, there is disorderliness in person; 
workmen have loose ties, loose sleeves, jumpers, and 
other clothing which get caught in machinery and 
serious injury is usually the result of such neglect 
of workmen. Orderly, clean plants produce orderly, 
clean and more satisfied workers. More than that, 
an orderly, clean plant with clean surroundings will 
influence the betterment of workers’ habits and this 
influence undoubtedly will extend to their homes, 
thus benefiting their families. There is no doubt 
of the fact that disorderliness and uncleanliness not 
only cause accidents, but sickness, misery and un- 
happiness. Bad housekeeping, in addition to caus- 
ing many accidental injuries, is also responsible for 
starting and spreading many fires, with their ac- 
companying enormous loss of property and some- 
times of life. 

Clean, orderly conditions are pleasing to the eye, 
contribute to the health and produce happiness and 
contentment amongst employes, and it is a splendid 
advertisement for product, management and work- 
men. It creates that first impression at first sight. 
Good housekeeping is a good sign of good manage- 
ment and good workers. 


In many cases good housekeeping, besides pre- 
venting accidents and fires, will save space, time 
and material. This is particularly true with refer- 
ence to the piling and storage of material. For in- 
stance, if castings, tools, spares,-etc., are thrown on 
the floor in a heap, they take up considerable more 
space than if they were arranged in piles or stored 
in bins or racks. Moreover, it takes longer to sort 
or count them, or to make a selection; and the num- 





*Presented at Cleveland District Sections Safety con- 
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ber of parts broken or damaged is likely to be much 
greater. It is, therefore, obvious that good order 
and good housekeeping means money to your com- 
pany and that the financial saving is in proportion 
to the seriousness of the accidents or fires prevented, 
and to the value of the space, time and material 
saved. In a similar way it can be shown that good 
housekeeping means more efficient operation and a 
greater production. 

Realizing the importance of good order and good 
housekeeping as an essential for safety, a cleaner 
plant and greater efficiency, the management of our 
company appointed on April 1, 1925, a Plant Clean- 
Up Committee to formulate a plan that would over- 
come disorderliness and that would keep our plant 
clean at all times. At the outset the committee 


adopted a slogan: “Our Aim—A Clean Plant Always.” 


The Clean-Up Committee is made up of Super- 
intendents representative of our entire operation, 
viz: Safety Director, Chairman; Superintendent 
Central Division, Superintendent Sheet Division, 
Superintendent National Division, Superintendent 


Mechanical and Electrical Departments and Fire Chief. 


Meetings of this Committee were held and the 
first thought of the Committee was to develop a 
plant that would reach every workman in the plant. 
It was then decided to have cards printed and num- 
hered, as per the following: 











The Central Steel Company, Massillon, Ohio. 
PLANT CLEANLINESS CONTEST 
Our Aim—A Clean Plant At All Times 

This card will entitle you to a chance or: 
prizes to be awarded to the five departments 
kept the cleanest during the months of April, 
May, June, July, August and September. The 
prizes will be awarded monthly, viz: 

Department in first place, $60.00 Suit. 

Department in second place, $12.00 Shoes. 

Department in third place, $8.00 Hat. 

Department in fourth place, $6.00 Shirt. 

Department in fifth place, $4.50 Socks. 

It is necessary that you are in the employ of 
the Company at the time that the prizes are 
awarded, otherwise you are not eligible to par- 
ticipate in the contest. Prizes will be awarded 
May 1, June 1, July 1, August 1, September 1 
and October 1, 1926. Retain this card as you 
will need same for identification in the event 
your number is drawn. 

We need your help in order to keep the 
Plant clean and you should see that your place 
of work and the surrounding premises are kept 
free from food scraps, oily waste, paper, rub- 
bish of all kinds, markings on buildings and 
equipment, etc. Piling of material, orderliness, 
appearance of machinery, equipment and build- 
ings are also essentials in Plant Cleanliness. 

Can we count on your support? 

Committee. 
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This card is self explanatory. Every employee 
is given one of these cards, same being distributed 
through the departmental superintendents. The em- 
ployee’s name, check number and occupation are 
placed on the stub and the stub returned to the 
Chairman of the Committee. At the beginning new 
cards were issued quarterly, but recently we decided 
to reissue the cards every six months, Further pub- 
licity of the scheme was given in our plant publica- 
tion, “The Agathon News.” 

The Clean-Up Committee makes a monthly in- 
spection tour of the plant which requires approxi- 
mately two days and inspects every building, every 
floor in every building, and every room on every 
floor, as well as the yards and offices. Not only 
matters of orderliness are sought, but also things 
tending to the betterment of hygienic conditions, 
fire prevention and safety. 

A stenographer accompanies the Committee on 
the inspection tour and takes note of all recom- 
mendations made by the members of the Committee. 
After the inspection tour is completed he immedi- 
ately issues an individual Clean-Up Order, as_ per 
exhibit shown below, for each disorderly or uncleanly 
condition: 





Form W-1501 
Our Aim—A Clean Plant At All Times 


The Central Steel Company, Massillon, Ohic 


| re ee Mo deed cednons Dept 

The Plant Cleanliness Committee charge.| 
vour department with a demerit on account of 
CRD. SEINE. COUIIUTE Sk co.cc ccwccccioseces's 


You are allowed one week to correct the 
above condition and for the return of this order 
to the Chairman. 

Chairman-Plant Cleanliness Committee. 
The above condition was corrected on 











After the Clean-Up order is issued these matters 
are taken up at once by the respective Superintend- 
ents and necessary action taken to correct same. 

After three inspection trips had been made the 
Committee decided to formulate a set of rules which 
would constitute demerits in the Plant Clean-Up 
Campaign, which are as follows: 

The following Conditions shall constitute De- 
merits in the Plant Clean-Up Campaign: 

1. Unnecessary writing, printing, marking, et¢., 
on lockers, cupboards, machinery, buildings, equip 
ment, ete. 

2. Old clothes, gloves, refuse, ete., on top or 
underneath lockers. 

3. Food scraps, paper, bottles, old waste, etc., 
en floor or ground instead of in litter boxes. 

4. Buildings allowed to become unsightly due 
to lack of necessary repairs or upkeep. 
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5. Material in process or to be processed if not 
kept in an orderly manner. 


6. Ingots improperly piled in Mill Buildings or 
in Yards. 
7. Piles of serap, refuse, dirt, obsolete material, 


etc., inside or outside of buildings. 

8. Dirty floors and walls of offices and toilet 
rooms, also unciean toilet fixtures. 

9 Cord wood, ties and lumber scattered about 
the plant and not piled properly. 

10. Dirty footwalks on stairways. 

11. Castings, spares, oil barrels, reels, oxygen 
tanks, ete., scattered about the plant instead of place 
provided for same. 

12. Material such as window frames, loose sheet 
iron, wooden blocks, old gloves, waste, etc., on root 
of buildings and furnaces. 

13. Any uncleanly condition not applicable to 
work being done. 

14. Any uncleanly condition resulting from a 
job completed 


Later these rules were published in our plant 
magazine. The Clean-Up Committee in making 
monthly inspections is governed entirely by these 
rules and any violations of same constitute demerits 
in that department. The total number of demerits 
divided by the average number of men employed 
per day gives us the percentage of disorderly and 
uncleanly conditions. This percentage subtracted 
from 100 per cent gives us the standing of the vari- 
ous departments. The departments are then ranked 
according to the highest percentages. I might say 
at this time that whenever the Committee finds a 
condition which is not governed by the rules of de- 
merits, a Clean-Up order is sent out, nevertheless, 
stating that the condition is not a demerit but a 
recommendation made by the Committee. In the 
event that the recommendation is not carried out 
by the following inspection or the time allowed by 
the Committee, it develops into a demerit. The de 
partment is given time from one inspection to the 
other to clean up any and all demerits, but in the 
event that the Clean-Up order is not returned before 
the following inspection and if the demerit is not 
corrected, another Clean-Up order is sent out and 
two demerits charged against that department. A 
report showing the standing of the departments in 
the Clean-Up Campaign (as per copy shown below) 
is furnished all department heads at their weekly 
operating meeting and discussed. These reports are 
also posted on the plant bulletin boards. 


STANDING OF DEPARTMENTS IN THE PLANT 
CLEAN-UP CAMPAIGN 
Month of April, 1926 








No. of Demerits Percentag: 


Rank Departments 











ae ee 13 96.50) 

2 Sheet Mill Finishing 1] 94.86 

3 National Division 13 94.78 

Heat Treat 6 94.64 

5 Labor and Transportation 7 93.75 
Labor 4 
Transportation 3 

6 Billet Sheds - 31 93.60 

7 Bloom and 24” Mill 1] 92.76 

Open Hearth 29 90.99 

9 12” and 18” Mills 29 87.39 
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10 Mechanical and Electrical 42 86.32 
Mechanical - 
Electrical 17 
11 Miscellaneeous 27 82.69 
Pattern Shop l 
Fire Dept. 2 
Mason 2 
Construction <A 
Mill Office 10 
Stores 7 
Time Office 4 
Total Demerits for April mr 
lotal Demerits for March Ald 
Increase —— 





A board showing the standing of the departments 
is kept in the meeting room continually and a simi- 
lar board is also kept in each division where it can 
be seen daily by every workman. 

After the Clean-Up orders are sent out and the 
final figures completed we immediately proceed to 
award the prizes in the five departments at the top 
of the list. The stubs from the cards are kept in 
separate containers according to the departments 
and these stubs are taken to the five departments 
having the highest percentages and a drawing is 
made in each department by the workmen them- 
selves, the first number drawn winning the prize. 
The drawing for the prizes in this manner elimi- 
nates any and all questions of doubt and is also 
another medium of keeping the campaign stimulated 
and the workmen interested. 

In orderliness and good housekeeping it is neces- 
sary to develop a system to be followed in the same 
manner as a system that is followed by an efficient 
safety organization, and such a system as has been 
adopted by our company and which has_ proven 
itself very successful no doubt will be gradually im- 
proved and adjusted to actual needs. We feel that 
during the past year a great deal of good has been 
accomplished along these lines, and inasmuch as we 
replace the cards periodically we feel that every 
workman is now fully familiar as to what is required 
of him in his daily work to help keep his place of 
work clean and orderly, This campaign has taught 
us the mutual advantage of employer and employee, 
has been very educational to the workers, and they 
individually make efforts to keep their place clean 
and orderly. In nearly every instance when an em- 
ployee learns of a disorderly or uncleanly condition 
he hastens to correct it. Many improvements have 
heen made to develop orderliness in our plant along 
the lines of providing racks for spares, rolls, tools, 


August, L926 


etc., proper disposal of food scraps and other refuse, 
material kept from top and underneath lockers, 
markings removed from buildings, machinery and 
equipment, and many other improvements too nu- 
merous to mention. 

We have adopted a slogan, “Our Aim—A Clean 
Plant Always,” and we feel that we are gradually 
reaching the goal of our aim. Just before writing 
my address on this subject I talked with our Super- 
intendent of Labor Department and he informed 
me that instead of placing a large number of men 
to work at spring house cleaning that our spring 
house cleaning is done, and that we not only have 
a clean plant for a few months of the year, but that 
it is kept clean and orderly the entire year. He also 
informed me that since this campaign was started 
that men have learned to keep their departments 
clean, which eliminated the necessity of a gang of 
men following them up to remove dirt left behind 
them. His force of clean-up men has been materi- 
ally reduced and the cost for this work has been re- 
duced in proportion. I am merely giving you these 
figures to show the economic waste of material and 
labor which can be eliminated by an efficient cam- 
paign for good order. 


Safety engineering or accident prevention work 
is on record as an advocate of close working rela- 
tions and this work has allied itself with many other 
units, one of which is orderliness. Today orderli- 
ness makes a strong appeal, not only to the appear- 
ance of the plant, but makes its strongest appeal 
when it bids foremost to the saving of human life 
and limb. <A fight for orderliness is a fight for 
greater safety, less fires, better working conditions, 
more and better production, better sanitation, elimi- 
nation of waste and a clean plant at all times. The 
cleaner and more orderly a plant is kept the greater 
asset it is to any company. The plant that is kept 
orderly will attract and hold a better class of work- 
men and will eliminate those who do not feel at 
home in a clean and orderly atmosphere which is a 
great factor in the reduction of accidents. In con- 
clusion, gentlement, Order is an Essential for Safety. 
It means an orderly plant which spells a safe plant 
and which in turn means greater efficiency. Finally 
you will find a great saving in dollars and cents and 
above all it is a great stride forward to conserve 
human life and limb and experience has proven to 
us that its influence will extend far beyond our im- 
mediate sphere. 





Discussion on Steel Mill Yard Electrification 


By DAVID C. 


HE steam motive power in use around steel 
+ plants has been built up over a long period of 

years and is surrounded by conditions favor- 
able to this type of power. Any system used to 
supplant it must insure improvement in such fac- 
tors as reliability and economy, particularly the lat- 
ter. A system which may successfully supplant 


*General Engineering Dept., Westinghouse Electric & 
Mfg. Co. > 
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these steam locomotives must show marked economy 
over the steam locomotive. 

The electric locomotive has also been in service 
a relatively long period of time principally in steam 
road and interurban railway service. It has also 
been employed in more or less isolated applications 
throughout the various steel plants where a particu 
lar service over limited trackage is to be performed. 
In this service the electric locomotive has been emi- 
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nently successful. In the past the performance. of 
electric motive power has been so eminently satis- 
factory that it is taking the place of steam motive 
power. Its economies are such that it is expected 
that the rate at which it has been supplanting steam 
will be increased. The economies of this type of 
motive power are assured and have been substan- 
tiated over a period of years so that there is no 
question as to the application of the third rail type 
locomotive. This study shows that in the operation 
of supplanting steam, the economy is at least 16 
per cent exclusive of interest and depreciation 
charges on steam locomotives but applying these 
charges to the new electrical equipment. In new 
installations where new motive power either steam 
or electric must be purchased, the conditions are 
even more favorable to the electric locomotive, in 
which case the saving would be approximately 24 
per cent. 

It is a satisfaction to know that the various iso- 
lated installations now being put in are at 250 volts 
D.C. Later it will be found that the electrification 
of the various sections of the steel plants can be con- 
solidated and the complete electrification consum- 
mated without extraordinary expense. This is made 
possible only by the holding to a definite voltage 
at this time as explained in the paper on “Economies 
of Steel Plant Railroad Electrification.” 

\t this time it would appear that a combination 
type locomotive is a necessity in part of the service; 
and for this service it is comparatively clear that a 
combination third-rail type and storage battery type 
locomotive is the most applicable, 1. e., 1 locomotive 
which would normally receive its alae from the 
third rail, but would also carry a battery which would 
be charged from the third rail, and which would 
operatethe locomotive on sections where it is not 
feasible to install third rail. The changeover from 
third rail operation to battery operation or vice verse 
is so convenient that it is to be preferred. 

The above paper discusses three different types 
of motive power, namely, Steam, Diesel-electric, and 
Klectric. While the steam motive power has been 
a good servant, it seems to be destined to join the 
obsolete class on account of its high operating ex- 
penses and because of its other disadvantages such 
as time out of service, smoke-nuisance, etc. 


The Diesel-electric locomotive, which is very 
much in the forefront at the present time, is rela- 
tively new and possesses some good characteristics 
such as great cruising range and economy in fuel. 
As to cruising range or in other words, having an 
advantage as an independent operating unit, this is 
not so essential, as the operations of a locomotive 
around a steel plant are limited to definite tracks 
which can be equipped with third rail and electrics 
employed. In the future it is expected that the price 
of crude oil will increase so that this factor must 
be considered, 

The electric locomotive is the most reliable and 
economical unit as attested to by various speakers 
at this meeting. Its serviceability factor is very 
high. It may be kept in service practically all the 
time, particularly if a proper stock of spare parts 
are carried so that repairs can be made quickly 
when they are necessary, which is rather infrequent. 
The electric locomotive is a rugged unit. The re- 
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quirements of steel mill service either within the 
mill or around the mill are such as to make it neces- 
sary to have rugged motors or propelling units such 
as only the electric motor provides. 

Where the trackage per locomotive is very high 
and where third rail construction or overhead trol- 
ley cannot be installed, there is then sufficient rea- 
son for considering other forms of motive power. 

The idea of the paper by Mr. Needham and the 
writer is that of crystallizing the ideas on plant 
yard electrification so that this work can proceed 
without fear of the equipment becoming obsolete 
in a short period of time. To this end the 250 D.C. 
system is recommended for the power supply. The 
third rail under- running type is recommended as the 
conducting system and alter these two parts of the 
electrification have been decided it follows as a 
necessity that the 250 volt D.C. locomotive must be 
used, either as a straight locomotive or as a com- 
bination battery and third type. 

Our company has recently sold to the Carnegie 
Steel Company an 80-ton locomotive for use in their 
Edgar Thomson Plant at Braddock, Pa. This loco- 
motive will be used on a run approximately one-half 
mile in length mostly over elevated track hauling 
hot metal from the “bull pen” to the “mixer build- 
ing.” The cars are gathered from the various blast 
furnaces and made up into trains at the “bull pen” 
and will be hauled from this point to the mixer 
building by the new lomotive. This locomotive will 
receive its power from two under-running third rails. 
The 250 volt system at the Edgar Thomson plant 
is not grounded, so that it is necessary to have two 
under-running rails from which the current will be 
collected by two under-running shoes at each cor 
ner of the locomotive. The locomotive will carry a 
total of eight shoes to facilitate taking current from 
either side of the engine. 

The trend steel mill yard electrification is, we 
believe, progressing in the proper direction, namely 
that of electrifying the isolated sections of the steel 
plant and later going ahead with the electrification 
of sections of what might be called the “exterior 
system,” eventually completing the entire program 
of electrification of all tracks about the steel mills, 





EDUCATION AND SAFETY 


(Continued from Page III 


It is agreed that an educated man, woman or 
child will perhaps exercise a greater degree of pre- 
caution towards self preservation than those unfortu 
nates who have not had the opportunity of acquir 
ing accumulated knowledge. 

If education offers the solution to the problems 
of Safety then it would seem that industry, in order 
to succeessfully cope with this problem, should seek 
for its fields of labor those who are among the eiglit 
hundred thousand or more who are attending the 
Universities and Colleges today in this country 


Under this plan many of the millions that are 
now being spent in educating the worker in the ari 
of self preservation not only to himself but to his 
co-worker, 
industry. 


could be diverted to other channels in 
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Unfortunately for the human race and particu- 
larly for the Iron and Steel Industry it is not prac- 
tical nor is it possible to take advantage of this plan 
and it is therefore necessary to stimulate the vasi 
majority of workers in this industry to a greater 
effort in the direction of methods which will protect 
him from injury. 

These methods must not necessarily consist of 
rules, rules that forbid this and forbid that but must 
be well defined and carefully thought out plans, 
which fit and are closely related into the workers 
every day routine. 

Years ago industry was concerned with one pur- 
pose only, educating the worker to produce, however. 
today industry is concerned with man’s welfare and 
we have only to review the United States Steel Cor- 
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poration bulletin, number eleven, to find that this 
corporation has succeeded in welding together a 
prosperous, happy contented family; welded to- 
gether not with rods of iron or steel, but with the 
milk of human kindness liberally distributed through 
out each and all of its respective plants. 


Education for the workers, yes, but make your 
education more than high sounding phrases, let your 
cducation consists of sound basic plans and methods, 
which will enlighten your workers, methods whicn 
will produce contented workmen, methods which 
will produce prosperous workmen, methods which 
will produce skilled workmen. These three wiil 
give you what you are aspiring for “A Safe Work- 
nian, 





Tests of Arc Welded Structural Steel 


By A. M. CANDY* and G. D. FISHt 


and discussed in this article were all welded 

with the various members located in the same 
position and manner as would be required if the 
various members were actually a part of a building 
structure. As a result, all of the welds made were, 
therefore, executed from the same directions and 
were located in the same position as will be found 
in actual practice. For example, to weld the web of 
a beam toa column required welding along a vertical 
direction. To weld the under side of the top flange 
and the bottom face of the bottom flange of an I- 
beam to a column required the operator to execute 
overhead welds. For such operations as_ welding 
seat angles to columns and welding web plates to 
the web inside faces of the flanges of columns, the 
column sections were turned so as to permit the op- 
erator to make practically all such welds in the 
downward position due to the fact that in actual 
fabricating work these welds would be executed in 
the shop where it would be not only permissible, 
but advisable to turn the material in such positions 
as to make the welding most easily executed by the 
operator, and thereby obtain welds which would be 
thoroughly dependablé. All joints made with a 
single bead of metal were executed so as to make 
the bead of metal approximately 5/16 in. in thick- 
ness at the center of the bead, and to extend out 
from the corner of the members so joined, a distance 
of approximately 5/16 in. 


T I1E series of test specimens which are described 


All specimens were loaded by means of rocker 
blocks 5 in. wide 8” long, 10” high finished on two 
faces to a radius of approximately 2 ft. Plates 11% 
in thick, 5 in. wide by 8 in. long were placed be- 
tween the rocker blocks and the specimen so as to 
distribute the load through the rocker block over an 
area 5 in. wide across the specimen, Cantilever 
specimens, of course, were loaded at a point approxi- 
mately 3 in. from the end, whereas simple beam 


*Welding Engineer, Westinghouse Elec. & Mfg. Co. 
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specimens were supported by means of the rocker 
blocks on various spans, as indicated by the sketches, 
the load being applied at the center of the specimen 
through a similar 5 in. wide by 1% in. thick block 

The amount of weld metal used to make the 
various joints is unquestionably in excess of tha. 
actually required to produce joints of 100 per cent 
strength, but this was intentionally incorporated in 
the design of the test specimens so that we coul-l 
prove beyond the shadow of a doubt that structural 
members can be joined by arc welding, making joints 
which will not fail even up to rupturing loads on 
the members so joined. 

In carrying out further tests in the future, de- 
terminations will be made as to the minimum 
amount of weld metal which can be used for such 
joints and still retain the requisite strength at the 
joints. 

By perusal of the data which are given in this 
article it is manifest that the tests fully demonstrate 
the following facts: 

1. The tests demonstrate that welded joints can 
be constructed in such manner as to develop fully 
the ultimate strength of the structural members 
connected. 

2. Beams and girders can be connected to col- 
umns so as to produce absolute fixation. 

3. Lines of beams or girders can be connected 
so as to provide complete continuity across the sup- 
ports, whether the supports be girders or columns. 

4. That a steel I-beam of given section and 
length will sustain a far greater load if fixed at its 
ends by a suitably designed welded joint than if 
supported by standard riveted connections consist- 
ing of top and bottom angles. <A 9 in. standard 
I-beam framed between rigid upright columns 8 
feet apart by means of specially designed welded 
connections sustained a load 25 per cent greater than 
a beam of the same size and length framed betweea 
columns by means of riveted top and bottom angles 
of 1% in. thickness. 
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5. A plate girder assembled by welding and con- 
sisting of nothing but sheared plates, has a far 
greater bending strength than a riveted plate-and- 
angle girder ot the same weight, due to the better 
distribution of the steel in the cross section. \ 
15 in. plate girder assembled by welding and simply 
supported on a 14 ft. span developed more than 50 
per cent greater strength than a riveted plate-and- 
angle girder of the same depth and the same weight. 

6. A double angle tension member such as is 
used in trusses was connected at the ends by weld- 
ing, and when tested to tension failure broke through 
the angles at a load 30 per cent greater than the 
load at which a hanger consisting of the same size 
angles with riveted end connections failed. 

The prevailing impression among the witnesses 
was that these tests demonstrated the superiority 
of welded connections to riveted connections in 
every case where direct comparisons were made, anil 
brought out two general facts: 

1. That complete continuity of lines of beams 
can be obtained in welded construction, whereas it 
is well known that this cannot be done in riveted 
construction. 

2. That in a welded building it will be possible 
to make every joint develop full strength of the 
main members, whereas in a riveted building many 
joints are weaker than the members due to the weak- 
ening effects of the rivet holes and the weakness of 
steel angles which have to be used for transmitting 
tension between two members at right angles to each 
other, 

It was proved that a welded plate girder was 50 
per cent stronger than the riveted girder of relative 
depth, length and weight. 

An Olsen testing machine, capable of applying 
100,000 pounds, was used 

The tests proved the entire practicability of wel:l- 
ing without any misgivings as to safety. 

The joints that were demonstrated here are being 
used in the five-story steel building 70 x 220 it., 80 
ft. high, now being fabricated and erected by the 
American Bridge Company for the Sharon Works o: 
the Westinghouse Electric and Manufacturing Com- 
pany. The typical beam and girder connections are 
fully continuous connections thereby permitting large 
percentage of saving in the weight of the beams and 
girders to carry a given load. The same type of 
connection which develops continuity also effectively 
stiffens the building against wind. The equivalent 
cannot be obtained by any known riveted joint. 

When the steel for the Sharon building is a'l 
erected steps will be taken to have the building codes 

of the larger cities amended in order to recognize 
welding under suitable specifications. 


Test No. 1 

Was a double cantilever specimen comprising canti- 
lever I-beams “A” weighing 21 8/10 Ibs. to the foot. 
3 ft. long, secured to the column B which is an 8 
in. H. section weighing 32 Ibs. to the foot, 2 ft. long. 
Seat angles D comprising 4 in. x 3 in. x % in angles, 
5 in. long, were welded to the column faces on which 
the beams “A” were landed, after which the entire 
end of the beams “A” were welded to the column 


faces. The edges of the bottom flanges of beams 
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“A” were also welded to the seat angles D. 


After 
completing the weld between the top flanges of 


beams “A” to the column, plates C 4 in. x 7/16 in. 
x 5in. long were placed in position and welded to the 
column face. Due to the fact that plates C are wide 
than the top flanges of beams “A” it was necessary 
to make overhead welds along the edges of the top 
flanges to the under surface of plates C. 

The web plates E are 3 in. x % in. x 6% in. long, 
four of which were used; two on each side of the 
column as indicated. These web plates were cut sv 
as to provide approximately 3/16 in. gap between 
their ends and the inside faces of the column flanges. 
These plates were securely welded at their ends w 
the inside faces of the column flanges and wer: 
located directly in line with the top and bottom 
flanges of beams “A.” 

This test demonstrated several facts: 

Ist. That properly designed joints 
beams and columns can be executed by are welding 
so that the resulting joint is a great deal stronger 
than the members so joined. Such a joint is not 
only stronger but much more rigid than any similar 
joint could be made by riveting practice, due prin- 
cipally to the use of web plates E which give th. 
identical effect of the beams “A” being continuous 
through the column 


between 


The total weight of the complete specimen was 
224 Ibs.; 6 Ibs. of welding wire was required and the 
t:me to make the specimen was 4 hours. The span 
for loading this specimen was 6 ft. 23% in. The 
yield point of this specimen was 50,000 Ibs. and the 
ultimate load was 75,100 Ibs. Failure by web 
crippling of beams. Ultimate bending moment at 
column face 125,000 inch-pounds. 


Test No. 2 

Was a specimen similar to No. 1, the difference be 
ing that the beams “A” are 9 in. Bethlehem I sec- 
tion weighing 20% Ibs. to the foot; plates C are 4 
in. x % in. x 4% in.; seat angles D are 6% in. long. 
In this case the welding procedure was exactly th« 
same as described for No. 1 with the single excep- 
tion: The plates C being narrower than the to» 
flanges of beams “A” it was possible to weld down 
ward when securing the edges of plates C to the top 
face of the flanges of beams “A,” 

This specimen demonstrated the. same facts as 
pointed out for the first specimen. 

The complete weight of this specimen was 211 
Ibs. 8 oz. The amount of welding wire used was 5 
Ibs. 12 oz. and the total time required to weld th: 
specimen 2 hrs. 35 min. The span for loading this 
specimen was 6 ft. 24% in. The yield point of this 
specimen was 57,000 Ibs. and the ultimate load was 
70,000 Ibs. Failure by web crippling of beams. UIt: 
mate-bending moment at column face 116,500 inch 
pounds, 


Test No. 3 

This test was very similar to the preceding speci 
men, the difference being that seat angles D and 
plates C were omitted; the beams “A” were welded 
directly to the column faces entirely around their 
ends without any means provided for landing or any 
re-enforcement provided other than the weld meta! 
itself. 


1g 
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This specimen weighs 198 Ibs. 8 oz. The amouni 
of welding wire used was 4 lbs. 9 oz. and the total 
welding time was 2 hrs. 20 min. The span for tine 
loading on this specimen was 6 ft. 1344 in. The yield 
point for this specimen was 50,000 Ibs. and the ulti 
mate load was 60,000 Ibs. Failure by web crippling 
of beams. Ultimate bending moment at face cf 
column 99,000 inch-pounds. 

These loads are lower than the loads obtained on 
specimen Nos, 1 and 2 which is attributed to the 
fact that the omission of landing brackets D and the 
re-enforcing plates C reduces the stiffening pre- 
duced in the flanges of the beams “A” which is ob- 
tained where these parts were used in specimen 
l and 2. 


Test No. 4 

This specimen is to be directly compared with 
specimen No, 2, the only and vital point of differ- 
ence being that web plates EK were omitted. The 
test on this specimen demonstrated very clearly the 
greatly increased strength and rigidity of specimen 
No. 2 which employed the use of the web plates E. 

The total weight of this specimen is 199 Ibs., 
there being 3 Ibs. 8 oz. of welding wire used. The 
time required for welding was 2 hrs. 15 min. The 
span for loading this specimen was 6 fet. 2% in. 
The yield point for this specimen was 28,000° Ibs. 
and the ultimate load was 50,000 Ibs. which is to be 
compared with the yield point of 57,000 Ibs. and ulti- 
mate load of 70,000 Ibs. for test No, 2. Failure took 
place by buckling of web of column between beams 
in specimen number 4. Ultimate bending moment 
at face of column 83,000 inch-pounds. 


Test No. 5 

Test No. 5 was also a double cantilever specimen 
made up of the following members: ‘Two beam: 
“A” comprising 8 in, H-beams weighing 32.6 Ibs. to 
the foot, 4 ft. long; one column B comprising a 10 
in. Hl section weighing 49% Ibs. to the foot, 2 ft. 
long; two plates C 7 in. x Y% in. x 7 in. and two 
seat angles D comprising 6 in. x 3% in. x 7/16 in. 
angles 9 in. long; four web plates E 4 in. x 3% in. \ 
814 in. long. ‘This specimen is to be compared di- 
rectly with specimen Nos. 1 and 2. It demonstrates 
the same features as shown by them. 

This specimen has a tota! weight of 442 Ibs, 
there being 7 Ibs. 9 oz. of welding wire required t» 
completely weld the specimen. The total welding 
time was 5 hrs. 5 min. The yield point of the speci 
men was 50,000 Ibs. and the ultimate load 79,900 Ibs. 
The span for loading this specimen was 8 ft. 4 1/16 
in. Bending moment at face of column 180,000-ineh 
pounds. 

The ultimate failure for this specimen took place 
by rupture through the web and upper part of weid 
of one of the beams “A.” Upon investigating an: 
removing the beam entirely from the column we 
found that the overhead welds on the under side 9! 
the top flange of the beam were very poorly exe- 
cuted and furthermore that the main weld between 
the top flange of the beam “A” and the column and 
also between the plate C and the column was only 
f::sed 30 to 40 per cent of the total area. It is in- 


teresting to note that even under these conditions 
of poor welding the specimen carried load to the 
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point of severe deformation of the beams and rupture 
of the beam web, which was far beyond that which 
could have been carried by any riveted joint. 


Test No. 6 

Specimen No. 6 was a single cantilever specimen 
comprising a 12 in. Bethlehem I-beam “A” weighing 
28% Ibs. to the foot, 3 ft. long; one 12 in. H column 
“B” weighing 65% Ibs. to the foot, 2 ft. 6 in. long; 
a base member F comprising a 12 in. H_ section 
weighing 65% Ibs. to the foot, 4 ft. 3 im: long; one 
seat angle “D” 6 in. x 3&% in. x 7/16 in. angle 7% 
in. long; one re-enforcing plate “C” 5 in. x &% in. x 6 
in. long; 6 web plates “E” 5 in. x 34 in. x 10 in. long; 
one re-enforcing plate “G” 8 in, x 34 in. x 1 ft. 8 in, 
long. 

This specimen completed weighs 649 Ibs., there 
being required a total of 12 lbs. of welding wire. 
The time required was 6 hrs. 40 min. to execute the 
welding. The span from center of load to face of 
column was 2 ft. 9 11/16 in. The yield point was 
35,000 Ibs. and the ultimate load 59,200 Ibs — Ulti 
mate bending moment at face of column = 200,QU0- 
inch pounds. 

This specimen failed by web crippling of the 
cantilever beam “A” there being no indication of any 
distress in any of the welded joints. Incidentally, 
considerable deformation was produced in the web 
of the base “F” to the left of the re-enforcing plates 
“Ie” located in this base, in line with the right hand 
flange of column J, 


Test No. 7 

No. 7 was a typical example of a beam of reason- 
able length compared tc the depth when secured to 
the faces of two rigid columns. The beam “A”’ is 
a 9 in. I weighing 21.8 Ibs. to the foot, 7 feet 113% 
in. long. The columns “B” are 10 in. H_ sections 
weighing 4914 lbs. to the foot, 2 ft. 3 in. long. The 
base F is the same section as the column B but is 
9 ft. 734 in long. The web plates “E” are 4 in. x 
3% in. x 8% in. long. The seat angles D are 4 in. x 
Sin. x % in-5 in. long. The re-enforcing plates C 
are 4 1n. x 7/16 in. x 5 in. long. 

The total weight of this specimen was 976 Ibs. 
8 oz. The total weight of welding wire used was 
16 Ibs. 3 oz. and the time required 12 hrs. 45 min 
The span for loading this specimen was 7 ft. 115% 
in The yield point of this specimen was 50,000 Ibs. 
and the ultimate load 73,500 Ibs. Failure by web 
crippling and flange buckling of beam. 

The sum of positive and negative bending mo- 
ments was 1,760,000-inch pounds. <As_ the welds 
showed no distress and as the columns did not per- 
ceptibly deflect, the negative moment at either enc 
must have been nearly as great as the positive mo- 
ment at mid-span. For purposes of comparison with 
tests 8 and 9; assume this test a case of perfect 
fixed ends, positive and negative moments beings 
each 880,000-inch pounds. This corresponds to max 
imum fiber stress of 46,500 Ibs. per square inch. 


Test No. 8 

Specimen No. 8 was very similar to No. 7, the only 
difference being the omission of the landing angles 
D and the re-enforcing plates C. 

The total weight of this specimen is 967 Ibs., the 
we'ght of welding wire required being 15 Ibs. The 
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total time to weld the specimen is 9 hrs. The span 
for loading this specimen was 8 ft. 3/16 in. The 
yield point of the specimen being 50,000 Ibs. and the 
ultimate load 67,200 Jbs. Failure by web crippling 
and flange buckling of beam. 

It was interesting to note that the ultimate load 
on this specimen is appreciably less than that on 
specimen No. 7 which again demonstrates the ad- 
ditional restraint imposed on the beam where seat 
angles D and re-enforcing plates C are provided. 

Sum of positive and negative bending moments 
was 1,618,000-inch pounds. Assuming same ulti- 
mate positive bending moment as in Test No. 7, the 
negative moment at column face would be 738,000- 
inch pounds, indicating 84 per cent fixation. 


Test No. 9 

This specimen was made up so as to be directly 
comparable with specimen 7 and &, the difference 
being that the beam “A” is secured to the column 
B by means of exceptionally rigid riveted joints. 
using % in. top and bottom angles and a total of 
twenty 3% in. diameter rivets in 13/16 in. diameter 
holes. 

The span for loading this specimen was 8 ft. 
3/16 in. The yield point for this specimen was 42, 
000 Ibs. and the ultimate load 58,700 Ibs. Failure 
by web crippling and flange buckling and bending »1 
connection angles 

It was interesting to observe in comparing these 
3 specimens that specimen No. 7 making use of tlic 
seat angles and re-enforcing plates shows 25 per 
cent greater ultimate strength than specimen No. 9. 
Also, that specimen No. 8 in which only the beam 
ends are welded to the column without the landing 
brackets and the re-enforcing plates shows 114 per 
cent greater ultimate strength than riveted spect 
men No. 9. 

Sum of positive and negative bending moments 
was 1,410,000-inch pounds. Assuming same ultimate 
positive bending moment as in Test No. 7, negative 
moment would be 530,000-inch pounds, indicating 66 
per cent fixation. Such a degree of fixation could 
not have been obtained with an ordinary type angie 


5/16” or 3%” thick. 


Test No. 10 

This was to demonstrate principally a beam sub- 
ject to shear load. This specimen comprises a 6 in 
| beam weighing 121% Ibs. to the foot, 2 ft. long 
secured between two 8 in. H columns weighing 3 
lbs. to the foot, 1 ft. 9 in long each and one base 
member comprising a similar 8 in. H section 3 ft. 
'3¥g in. long using four web plates 3 in. x \% in. x 
65g in. located in the base member in line with the 
inside flanges of the columns. Also two stiffening 
plates 4 in. x 7/16 in. x 1 ft. long each located as 
illustrated. 

This specimen completed weighs 266 Ibs., there 
being required 7 Ibs. 2 oz. welding wire. The tot«l 
time for making the weld was 3 hrs. 40 min The 
span for the load was 2 ft. % in. The yield point of 
th's specimen being 50,000 Ibs. and the ultimate load 
83,000 Ibs. The load was applied at the center of 
the specimen on a block 5 in. wide located on the 
top flange of the | beam. Failure in this case tock 
place by web crippling of the I beam. 
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Test No. 1l 


This specimen was to illustrate two cantilever | 
beams secured to the web of a larger | beam repre 
senting a main girder of a structure. The 9 in, | 
beams weighing 21 8/10 Ibs. to the foot are 3 ft. long 
The 15 in. I section weighs 42 9/10 Ibs. per foot and 
is one foot long. 


The two seat angles are each | 
in. X 3 in. x &% in. 5 


5 in. long. 

Owing to the very cramped and_ inaccessible 
space between the top face of the 9 in. I beam 
flanges under the upper flange of the 15 in. | section, 
it was next to impossible for an operator to make a 
good weld at this point where the tension stresses 
are concentrated, Therefore to assist in weldiny, 
wedge blocks were inserted so as to permit t'r 
operator to build up are deposited metal over the 
end and edges of these wedge blocks thereby pr 
ducing a tie between the flanges of the 15 in. I and 
the flanges of the 9 in. cantilever | beams. This 
specimen complete weighs 187 Ibs., there being re 
quired 4 lbs. 2 oz. of welding wire and the total! 
welding time required 2 hrs. 10 min. 

The span for loading this specimen was 5 ft 
i544 in. The yield point of this specimen was 55,000 
Ibs. and the ultimate load 64,000 Ibs. 


Test No. 12 

Specimen No. 12 was similar to specimen No, 11 
with the exception that the 9 in. | beams are coped 
so as to throw the top face of the top flange in a 
plane with the top face of the top flange of the 15 
in. | beam. A re-enforcing plate 5 in, x % in. x 1? 
10 in. long is provided across the specimen as illus 
trated. This re-enforcing plate was wider than the 
flanges of the 9 in. I beams which necessitated weld 
ing overhead in order to tie the edges of the top 
flanges to the under surface of the re-enforcing plate 
This design should be revised so as to make the re- 
enforcing plate narrower than the I beam flanges 
thereby providing for welding in the downward pusi 
tion. 

The total weight of this specimen was 194 Ibs, 
the welding wire required was 3 lbs. 12 oz. and the 
total welding time 2 hrs. 15 min. The span for 
loading was 5 ft.-4 15/16”. The yield point of this 
specimen was 65,000 Ibs and the ultimate load 94.- 
000 Ibs. The ultimate failure taking place by pro- 
gressive tearing of the overhead welded joint be 
tween the re-enforcing plate and the top flange oi 
one of the 9 in. I beams. This specimen shows a 
very material increase in strength over that of speci- 
men No. 11 namely, approximately 48 per cent. 
Test No. 13 

Specimen No. 13 represented a test of two spliced 
10-inch Bethlehem I beams, each weighing 23.5 
pounds to the foot, 3 ft. long, welded together at 
their abutting ends and reinforced by top and bot- 
tom cover plates, each of which is narrower than 
the flange of the beam so as to permit downwar | 
welding along the edge of the cover plate to the 
outer faces of the beam flanges. This particular 


specimen was considered a shop fabricating job. and 
therefore the beam was turned over so as to make 
all welding in the downward direction, whereas all 
of the preceding specimens were welded in the posi 
tion shown to exactly duplicate regular building con 
struction work. 


B84 


Failure took place in this specimen by web crip- 
pling of the two joined 10-inch I-beams. The elastic 
limit of the specimen was approximately 65,000 pounds, 
and the ultimate load was 72,900 pounds. The loading 
span was 6 ft. 6-1/10 in., the load being concentrated 
at the center on a loading block 5 inches wide. This 
gives a maximum bending moment of approximately 
118,000 foot pounds, and represents a fibre stress of 
approximately 58,200 pounds per square inch in the 
beams at the ultimate load. 

The weight of this specimen complete is 180 
pounds 9 ounces, it being required to use 1 Ib. and 
11 oz. of welding wire and the total actual welding 
time of 1 hour and 15 minutes. 


Test No. 14 

This specimen was to represent a small bracket se- 
cured to a column, the bracket comprising a 6” x 4” x 
1/2” angle, 1 ft. 6% in. long, welded across the end 
and the top and bottom edges. The 8-in. H colmun 
weighs 32 pounds to the foot and is 2 ft. 2 in. high. 
Kailure took place in this specimen by buckling of 
the column flange edge, midway between the bracket 
and the lower supporting channel welded to the col- 
umn and to the base. The web of the column was 
also distorted at the same time. The yield point for 
this specimen was 25,000 pounds, and the ultimate 
load was 34,600 pounds. The span from the center 
of the applied load to the edge of the column was 
74% in. The maximum bending moment therefore is 
21,700 ft. pounds, and the maximum fibre stress in 
the angle is 59,500 pounds per square inch, 

The weight of this specimen is 148 Ibs. 8 oz., and 


the amount of welding wire required is 3 Ibs. 3 oz.,: 


and the total welding time is 1 hr. 25 min, 
Test No, 16 

This specimen comprised a pair of 15/16-in, di- 
ameter hot rolled steel rods welded to the two faces 
of the 12-in. I-beam weighing 31.8 pounds to the foot, 
j-in. long. It is to represent the construction where sim- 
ilar rods are to be attached to the bottom faces of the 
l-beams and girders for hangers to support balconies 
and mezzanines. Each rod was welded te the under 
face of the I-beam in an overhead position to exactly 
duplicate field construction work. The specimen failed 
by breaking the rod approximately 12-in. from one 
face of the I-beam section. The yield point was 23,- 
200 pounds, and the ultimate load 35,000 Ibs. The 
amount of welding wire required to weld both rods 
to the I-beam is 8 oz., and the total welding time 45 


minutes. 


Test No. 17 

This specimen comprised 2 angles 24%” x 2” x 
3/16” 4 ft. long, welded to two plates 5 in. x 34 in, 
by 1 ft. long, the 2% in. leg of each angle being 
welded to the plates across the ends of the angle and 
along the heel and toe of the leg of the angle in con- 
tact with the plate. The specimen is for a_ tension 
test, the yield point being at 70,000 Ibs., and the ulti- 
mate load being 94,000 pounds, the maximum elonga- 
tion being 3 in. in the 40-in. length between shank 


plates. Failure took place by progressive failure 


through the 2%-in. legs of the angles, carrying on out 
through the 2-in. leg. 

The complete specimen weighed 48 pounds 7 
ounces, the amount of welding required was 8 oz., and 
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the actual welding time 20 minutes. All of the weld- 
ing in this specimen was done in the downward di- 
rection, which shows the difference between overhead 
welding and downward welding by comparing with 
the amount of metal used and welding time for speci- 
men No. 16. In the case of these two specimens, 
the amount of welding wire used was exactly the 
same and yet the welding time was 20 minutes in the 
case of No, 17 against 45 minutes in the case of No. 
i6. Mean tensile stress, ultimate, 58,000 Ibs. per 
square inch, 


Test No. 18 

This specimen was similar to specimen No. 17, tlic 
difference being that the angles were riveted to the 
shank plates with 5/8-in. diameter rivets power driven 
in 11/16-in. diameter holes. 


The elastic limit of this specimen was 60,000 pound: 
and the ultimate was 72,000 pounds, and the elonga- 
tion was only 1.12 in., failure taking place through the 
first rivet hole. The stress strain diagram curves o. 
these two specimens make a very interesting compar'i- 
son. Ultimate mean tensile stress on gross section 
44.500 Ibs. per square inch; on net section 53,000 
Ibs. per square inch. 


Test No. 19 

This specimen comprised a 15-ft. by 1434-in. deep 
girder employing one web plate, A, 14” x 5/16” x 15 
ft. long, 4 flange angles, B, 4” x 3” x 5/16”, 15 ft. 
long; 16 web stiffener angles 3” x 2” x 4”, 1 ft. 
134” long; 12 filler plates 244 in. x 5/16” x 85%” 
long, and 2 filler plates 5” x 5/16" x 85%” 
long. The parts of this girder were assembled by 
welding. The top flange angles were welded to the 
web plate by intermittent welds 1 in. long on 3-in. 
centers along the toe of both the top angles. The 
backs of the angles were welded together and to the 
edge of the flange plate intermittently using 2-in. long 
welds on 3-in. centers. At each end the angles were 
welded solid to the web plate at both the heel and 
toe for a distance of 3 in. The bottom flange angles 
were welded to the web plate solid for a distance 
of 6” at each end of the toe, the remainder of the 
weld along the toe of the angle being 2 in. on 5-in. 
centers. The heels of these angles were welded solid 
and also to the edge of the web plate for a distance 
of 6 in. The remaining portion of this same joint 
was intermittently welded 2 in. on 5-in. centers. The 
filler plates were welded to the web plate by means 
of 2-in. long welds at the neutral axis and 1/2-in. 
welds at the ends of the filler plates along the web 
plate. The stiffener angles were completely welded 
around the entire periphery making contact with the 
flange angles, and also 2-in. welds at the heel and 
toe of these angles exactly in line with the 2-in. 
welds made at the edge of the filler plates to the 
web plate. The completed specimen weighed 785 
pounds. The amount of welding wire required to 
complete the specimen was 27 pounds 8 ounces. ‘The 
total time to complete the specimen was 14 hrs. and 
10 min. The specimen was tested by center loading 
on a block 5 in. wide, the span being 14 ft. The speci- 
man failed by crippling of the top flange of the gir- 
der, the elastic limit being reached at 65,000 pounds, 
the ultimate load being 77,200 pounds, and the max- 
imum bending moment being 270,000 ft. pounds. This 
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gives a maximum fibre stress of 53,800 pounds per 
square inch based on the section modulus of 60.2. 


Test No. 20 

Specimen No. 20 was a 15-ft. girder 14-15/16 in. 
deep, made up of duplicate parts used for specimen 
No. 19, except that all parts are riveted together 
using 34 in. diameter rivets power driven in 13/16 
in. diameter holes. The completed weight of this 
specimen was 798 pounds. This specimen was tested 
by center loading on a block 5 in. wide, the span 
being 14 ft. and 1/8 in. Failure took place by buck- 
ling of the top flange, the yield point being 55,000 
lbs., and the ultimate load being 68,900 Ibs. A dupli- 
cate girder was also tested, the span being 14 ft. 
3/16”. ‘The elastic limit was reached at 60,000 Ibs., 
the ultimate load being 74,000 pounds, the depth of 
this girder being 14-15/16”. Maximum fibre stress, 
ultimate, for first specimen, 47,400; for second speci- 
men, 51,000; section modulus for both specimens 61.1. 

By comparing these figures with those for speci- 
men No. 19 it is interesting to observe that althcugh 
all parts joined were exactly the same, the welded 
specimen had a higher yield point than either of the 
riveted specimens, and also an ultimate load carry- 
ing capacity appreciably above that of the riveted 
specimens. Allowance should also be made for the 
fact that the depth of the welded specimen, namely 
No. 19, was less than either of the specimens No. 
20, causing 1% per cent less section modulus. 


Test No. 21 

Specimen No. 21 was a specimen designed strictly 
to take all advantage of the possibilities of joining 
structural steel members by the use of arc welding. 
In this respect it is entirely different from No. 19 
which is simply a riveted design welded. 

The specimen comprises a web plate, A, 14” x 
5/16” x 15 ft. long; 2 flange plates, B, 10” x 3/8” 
x 15 ft. long; and 16 web stiffener plates 3” x 1/4” 
x 1 ft. 1%” long. The top flange was welded to 
the web plate continuously along each side of the 
web plate. The bottom flange was welded to the 
web plate solid for a distance of 6 in. from each end 
and then intermittent welds 2 in. long on 4-in. centers 
the rest of the distance on each side of the web 
plate. The web stiffeners were welded solid to the 
flanges around the entire periphery at each end of 
each web stiffener. Each web stiffener was also 
welded 2 in. on each side at the neutral axis and at 
intermediate points 1 in. long at each side of each 
stiffener halfway between each stiffener and _ the 
flanges of the girder. This specimen was tested by 
center loading on a block 5 in. wide, the span being 
14 ft. Failure took place by buckling of the top 
flange. The elastic limit of the specimen was 65,000 
lbs., and the ultimate load 78,000 pounds. This speci- 
men had a total finished weight of 656 Ibs., which is 
very materially less than that of the riveted girder, 
namely approximately 18 per cent, and approximately 
16144 per cent less than the weight of the riveted de- 
sign welded, namely specimen No. 19. A total of 
30 Ibs. 2 oz. of welding wire was required, and th« 
total welding time was 12 hrs. and 33 min. This 
Shows the advantage of designing structures for 
welding, by placing the metal in the locations where 
the greatest strength can be developed with the amount 
of material used. It also demonstrates the fact that 
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the parts to be joined need not be lapped as is re- 
quired where rivets are to be used for securing the 


members. Maximum fibre stress 52,700 Ibs. per sq. 
in. section modulus 62.2. 


Test No. 21-A 

Specimen No, 21-A was similar to No. 21, excep: 
that the web stiffening plates are 44%” x 1/4” x 1 
ft. 2 in. long, there being a total of 20 used and a 
top reinforcing plate 9 in. x 5/16” x 6 ft. long was 
welded to the top flange. This plate was welded solid 
across each end and solid along each edge from the 
center of the girder to a point 1 ft. 2 in. from the 
center of the girder. The remaining length of the 
edge of the plate was welded intermittently, 2-in. 
welds on 4-in. centers. This girder had a completed 
weight of 795 pounds, and required 30 Ibs. 12 oz. of 
welding wire to complete the welding work. The 
total welding time was 16 hrs. 50 min. This speci- 
men failed ultimately by buckling of the top flange, 
the top cover plate blistering away from the flange 
at the center where it was tied into the web plate. 
This blistering was approximately 1/2 in. in depth 
and did not result in the cracking of any of the 
welds. The elastic limit of this specimen was reached 
at 60,000 pounds and the ultimate load was 110,350 
pounds. A _ very interesting feature developed in 
connection with this test, namely when the ultimate 
load was removed from the girder it sprung upward a 
distance of 3/4 in. before coming to rest. Some very 
interesting comparisons can be made between this 
girder and the two preceding girders 19 and 20, which 
will show the very decided increase in strength which 
can be obtained by properly designing to take ad- 
vantage of the possibilities of are welded construc- 
tion. The maximum bending moment in the case of 
this specimen is approximately 386,000 ft. Ibs. The 
maximum fiber stress in tension would appear to be 
69,300 pounds per square inch, based on a section 
modulus of 66.8; but the buckling of the top flange 
before ultimate load was reached would naturally lower 
the neutral axis below the calculated position, so that 
the figure given above for maximum tensile stress is 
undoubtedly much too high. At the elastic limit, the 
figure for tensile stress is 37,700 Ibs. per square in. 

The design of the test specimens described above, 
and the design for the welded steel building for the 
Westinghouse Electric & Manufacturing Company at 
Sharon, Pa., were produced by Mr. Gilbert D. Fish, 
consulting structural steel engineer, co-operating with 
the arc welding engineers of the Westinghouse Com- 
pany. This whole series of test specimens and the 
design of the Sharon building has been' made possible 
through the foresight of Mr. W. S. Rugg, vice presi- 
dent in charge of engineering, wha for some time past 
has appreciated the possibilities which lay in the use 
of arc welded structures. 

All material for these test specimens was furnished 
gratis by the American Bridge Company, and was 
specially prepared under the direction of Mr. Marshall 
Williams, assistant to president of that company. 
Complete data upon the physical properties of all of 
this steel, including tensile tests and chemical analyses 
were also supplied, and great care was taken in se- 
lecting the steel material so that insofar as possible, 
it would be from the same heat so as to secure uni- 
formity in comparing the various specimens. 





384-B TRON AND STEEL ENGINEER 


All of the testing work was carried on at the 
Carnegie Institute of Technology by Mr. J. M. Dan- 
iels, instructor in charge of the Materials Testing 
Laboratory, and his assistant, Mr. Arthur Haeppel. 
The actual welding of the specimens and all records 
of tests were carried out under the direction of Mr. 
A. M. Candy, welding engineer, and Mr. C. T. Eakin, 
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of the Material and Process Engineering Department 
of the Westinghouse Company. 


The Westinghouse Electric & Manufacturing Com- 
pany hereby desires to record acknowledgment of 
the service rendered in this work by all of the above 
mentioned parties and assistants working under them. 





Discussion of Electrification of Plant Railroads 


By WALTER GREENWOOD* 


nothing has been said bearing on safety features 

and only one view in the publication of papers here 
presented, published in advance of this meeting, shows 
the application of a safety feature that should get more 
attention now while this new addition to transportation 
equipment is in its infancy. This feature is a platforin 
on each end as shown in figure 5, page 269 of June 
issue Iron and Steel Engineer, which shows an 1000 
H. P. Diesel electric locomotive for main line service. 
Heretofore it never has received any consideration 
for application to main line service, but for switch- 
ing service it has to some slight extent been adopted. 
Its importance is much greater in switching serv- 
ice where getting on and off occurs most frequently, 
and we might say, without exaggerating, hundreds 
of times as often as in main line service. 


r the discussion of electrification of plant railroads 
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FIG. 1. 


Locomotives generally used in switching are sup- 
plied with a foot board on front end and on rear end 
of tender, for men engaged in shifting cars to ride 
on. Riding on these footboards is a _ necessary 
though dangerous practice. The cost for fatalities 
and serious injuries resulting from so doing amounts 
to a tremendous sum for compensation settlements 
in addition to that occasioned by the loss of produc- 
tive capacity, which must be borne by dependents 
along with the community at large. 

The building of electric locomotives is practicaliy 
in its infancy and from present indications its growth 
is bound to be very rapid. The expense of substi- 
tuting passenger type platforms on the ends of new 
locomotives, and the added cost for maintainance for 
a period of two years, would be no more than the 





*Safety Engr., Carnegie Steel Co., Youngstown, Ohio. 


cost of installing and maintaining foot boards for a 
like period of time. Following this period the cost 
for maintainance of platform would be insignificant, 
while in the case of footboards the cost would be a 
very large item of expense. The cost of installing 
these platforms on old locomotives is three or four 
times as much as it would have been had they been 
installed when the locomotives were built. The cost 
in one case where they were installed on ten old loco- 
motives and seven new ones was $150.00 for new 
and about $600.00 for those already in service. Pre- 
sumably the ratio of 1 to 3% or 4 would hold 
through all periods of fluctuating prices. However, 
experience has proved that this higher cost would 
be profitable in all cases. One general safety com- 
mittee, composed of members representing the vari- 
ous plants of a large division of the U. S. Steel Cor- 























FIG. 2. 


poration, has approved them and these divisions have 
made several installations that will be followed by 
others. ; 

These platforms and steps should be placed on 
each end of every locomotive that in the future may 
be built. We are aware builders can only comply 
with requirements of specifications furnished by cus- 
tomers, yet, as in the case of introducing all other 
improvements, the manufacturers can use an influ- 
ence that will tend toward general adoption and, per- 
haps, standardization by the U. S. Bureau of Stand- 
ards. 

It would be practically impossible to compel or 
induce the owners to equip their steam locomotives 
now in service with these platforms, although we 
may claim it would be profitable to do so. It should 
be possible to induce purchasers of new locomotives 
to include them in the specifications if they will con- 
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sider that the slight addition to cost will be entirely 
wiped out with two years’ service, and following 
this there will be a saving in maintainance expense. 
Probably it will not be long before the Interstate 
Commerce Commission will include in their rules for 
construction of railroad equipment one that will 
compel the installation of platiorms on locomotives. 
If the claims we are making can be proved, and we 
stand ready to prove them, why would it not be best 
to anticipate their demands by starting to do it 
along with the introduction of electric locomotives? 
I can think of no addition to railroad equipment, 
since the introduction of air brakes and automatic 
couplings that would do as much toward lowering 
accident hazard and promoting efficiency as would 
these platforms. Every objection ever offered against 
them has been discussed and proven by practice to 
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be without foundation. Their chief merit lies in 
avoidance of accidents. They permit of greatest ex- 
pedition in doing work. It is a matter of great im- 
portance for someone to ride on front end of loco- 
motives considering the direction they are moving, 
and these platforms afford a convenient and safe 
place to ride. They afford a place for carrying in- 
jured ‘persons who cannot be conveniently carried in 
the cab. The other purposes they can serve are 
numerous. 

Now is the time to start in making installations 
of this addition for which there some time will be a 
general demand while the cost will be nothing on 
new locomotives, but will be considerable if they are 
added after the locomotives have been built and put 
in service. 
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An order for the largest horizontal waterwhee! 
generators ever built, consisting of two 45,000 kv-a 
units, has been received by the Westinghouse Elec- 
tric & Manufacturing Company from the Southern 
California Edison Company. These units will form 
the No. 1 and No. 2 units of that company’s Big 
Creek 2-A station. These two units set the record 
for size, the next largest on order being 33,000 kv-a 
capacity, and the next largest in service a 28,000 kv-a 
capacity, and the next largest in service a 28,000 
kv-a Westinghouse machine. 

The two 45,000 kv-a horizontal waterwheel gen- 
erators will be totally enclosed and complete with 
suitable direct connected exciters and usual ac- 
cessories. Their total weight will be about 600,000 
lbs. each, the overall width and height being re- 
spectively approximately 25 feet and 23 feet. The 
length of the generator itself will be about 14 feet. 





The Cutler Hammer Manufacturing Company, ‘n 
publication C-34 describes Inductive Time Limit 
Control. The Publication is profusely illustrated 
with installations in the Iron and Steel Industry. 
The curves obtained with the oscillograph, cover ac- 
celeration and plugging and illustrate the perform- 
ance of the ITL controller under heavy overloads, 
also curves showing conditions with a motor op- 
erating under no load, fifty per cent load and nor- 
mal full load conditions. Upon application the Cut- 
ler Hammer Manufacturing Company at Milwaukee, 
Wisconsin will be glad to forward you this publi- 
cation. 

Bulletin number 810 issued by the Roller Smith 
Company, 233 Broadway, New York, covers Radiv 
Frequency Ammeters, Milli-Ammeters, Current 
Squared Meters. The Selection of the principle and 
design of mechanism involved in the different types 
of instruments listed in this Bulletin is the result of 
years of development work and the production of 
many thermal instruments. Roller Smith Company 
will be glad to furnish this bulletin on request. 








The Trumbull Electric Manufacturing Company, 
Manufacturer of Electrical Supplies, Plainville, 
Conn., announces a new Four Circuit Residence 


Interest 


Panel. Write L. L. Brastow, Sales Manager and 
he will be glad to forward you a circular describing 
all of the features of the new Residence Panel. 
The United States Graphite Company, Saginaw, 
Michigan, U. S. A., has just mailed out to the trade 
their catalogue number B-4, which describes the 
products of this company. This catalogue contains 
forty pages of very interesting information. Re- 
quests made to the company for this catalogue will 
be honored. seen 





The Shepard Electric Crane & Hoist Company, 
Main Office and Works, Montour Falls, New York, 
has just issued a sixteen-page bulletin which covers 
Lubrication Instructions for the Shepard Electric 
Crane & Hoist. This catalogue is a work of art 
and represents a very heavy investment. The tech- 
nical discussion contained in this catalogue discusses 
the hoisting unit, bridge drive motors and gearing 
unit, bridge truck gearing, truck wheel bearing, 
hoisting cable, hoisting tackle, plain trolleys and 
electrical apparatus. When writing for this bulle 
tin ask for publication number 98. 





The General Electrical Company, Schenectady, 
New York, has just issued a very attractive seventy 
two page bulletin covering distribution and smal! 
power transformers. This bulletin is known as 
GEA 424 and will be mailed upon request. 





The Kuhlman Electric Company of Bay Citv, 
Michigan, manufacturers of Power, Distribution and 
Street Lighting Transformers, announces the estab- 
lishment of a factory office at 3-260 General Motors 
Building, Detroit, Michigan. Mr. Richard P. John- 
son will have charge of this office. : 





“The Keystone Safety Lubricator; Questions An- 
swered and Typical Installations Illustrated.” As 
its title implies, it is a thorough discussion of the 
lubricator, its purpose, method of operation, relation 
to safety, adaptability, etc. Various types of instal- 
lation are discussed and illustrated together with the 
accessories that have been designed to reduce the 
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time of lubrication attention as close as possible to 
zero. 

The close relation of lubrication to safety and tuo 
overhead costs brought about the development of 
the Keystone Safety Lubrication, and the booklet is 
built up around this much neglected branch of en- 
gineering practice. It has just come from the press 
and is available to any executive or operating man 
who is interested in-safety and efficiency. Copies 
may be obtained from the Keystone Lubricating 
Company, Twenty-first and Clearfield Streets, Phila- 
delphia, Pa. 

A combination air compressor and are welder 
driven by a gas engine and mounted on a single 
base has been placed on the market by Schramm, 
Inc., of West Chester, Pennsylvania. The outfit 
consists of a Buda gasoline engine, a Schramm com- 
pressor and a General Electric welding outfit. The 
complete equipment may be mounted on a standard 
two-ton truck or can be made portable by adding 
steel or rubber-tired wheels. 

The Buda engine is a 24-horsepower, 800 r.p.m. 
unit, which may be started and operated independ- 
ently of either the compressor or welding generator. 
The Schramm compressor is a two-cylinder, water- 
cooled machine with a capacity of 120 cubic feet 
per minute and equipped with an automatic unload- 
ing device. The air receiver is 16 inches in diam- 
eter by 42 inches high. The General Electric weld- 
ing equipment consists of a belt-driven WD-12 arc 
welder with an idler pulley for belt tightening. By 
the use of a Borg & Beck 12-inch clutch coupling, 
either of the machines may be connected to the en- 
gine. 

This combination outfit is expected to be of 
great value in field work. The air compressor can 
be used to operate drills, grinders and chipping ham- 
mers for cutting, peening, caulking and cleaning off 
scale. The compressor can also be used in prepar- 
ing work for welding. With the G-E WD-12 welder 
light and heavy gauge steel can be welded as well 
as cast iron. After the welding is completed, the 
compressor clutch is thrown and the weld can be 
ground or chipped as desired. Thus a complete job 
can be done with the single machine. 

The structural steel base is 8 feet 4 inches long, 
5 feet 11 inches wide. The outfit is 3 feet 10 inches 
high. The total net weight of the outfit is 4,000 
pounds. ~- 





Ushering in a new era of structural steel erection, 
which promises to save millions of tons of stecl 
yearly and heralds the death of the nerve-wracking 
rivetting hammer, Vice President W. S. Rugg, of 
the Westinghouse Electric & Manufacturing Com- 
pany has just announced the letting of contracts for 
the erection of two arc-welded structural steel build- 
ings on his company’s properties. 

The contracts were announced before representa- 
tives of various structural steel concerns, technical 
societies and technical publications, gathered in Pitts- 
burgh Wednesday and Thursday, July 28 and 29, to 
witness tests in the laboratories of the Carnegie In- 
stitute of Technology of arc-welded steel joints and 
columns prepared by the Westinghouse engineering 
department. 

The two proposed structures announced by Mr 
Rugg include a one-story building to be used as an 
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engineering laboratory in the East Pittsburgh 
Works and a five-story mill type building to be 
used in the manufacture of transformers in the West- 
inghouse Sharon Works. 

30th structures will make steel history. The 
five-story building at Sharon, when completed will 
be the largest arc-welded or rivetless building in tie 
world and is the first practical application of are- 
welding to the building of multiple-storied structures. 
It will be the first building in the world with all 
joints and members designed for arec-welding. It is 
a radical departure from previous practice in that 
practically none of the members could be joined ex- 
cept by arc-welding. Its cost will be about $275,000. 
The one-story East Pittsburgh structure is epochal 
in that it is being erected partly of scrap root 
trusses, a feat economically unfeasible heretofore. 

Arc-welding as applied to the erection of struc- 
tural steel has been in process of development by 
Westinghouse engineers co-operating with the 
American Bridge Company for some time during 
which tests conducted in the Carnegie Institute 
laboratories of material prepared by Westinghouse 
arc-welding engineers has developed the fact that 
arc-welded joints were stronger than riveted joints. 
and were in fact, stronger and more resistive to 
pressure and stresses than the adjacent beams. It 
was also found that the saving in steel effected in 
arc-welded structures was considerable, not only be- 
cause of the elimination of the thousands of plates 
and angles now necessary in rivetted buildings, but 
also because lighter beams could be used thus mak- 
ing the entire structure weigh less. In rivetting 
construction, the size of the beams is frequently de- 
termined by the strength required of the rivetted 
joint rather than of the members joined. In. the 
Sharon building where approximately 700 tons oi 
steel will be used, there is 100 tons less steel than 
would be necessary if the structure were to be riv- 
etted. This alone means a saving of about 12 per 
cent in steel cost. A considerable benefit to be de- 
rived from arc-welded structures also lies in the 
elimination of the noisy rivetting hammer, whose 
nerve-wracking noises now herald the erection of 
all steel structures. 

G. D. Fish, consulting engineer of New York, 
also assisted in the preliminary tests. Bernard H. 
Prack is the architect on the Sharon building. 


In the steel fabricating mill, the arc-welded mem- 
bers will entail a decided change in the process of 
assembly. The present system includes the desiga 
of thousands of angles and brazing plates, all oi 
which, together with the beams, are laid out and 
punched, before being delivered to the rivetting 
gangs for assembly. In the new process, the work 
will be laid out on the floor where the arc-welder, 
with his grotesque hood and electric arc will sup- 
plant a gang of rivetters. 


According to Marshall Williams, assistant to the 
President of the American Bridge Company, the new 
process means a return to days of long past in 
structural steel history, when nearly all of the men 
in the shop had to have practical knowledge and 
skill in the fabrication of steel members. 

“It will mean a development and skilled know!l- 
edge of the assembly of steel members from begin- 
ning to end. Arc-welded jobs, must be laid out on 
the floor, which will eliminate a number of processes 
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now used, by which the steel members, are delivered 
to the shop workers, already punched and fitted. 
The assembly process in are welding will undoubt- 
edly require a higher average type of workman and 
more technical supervision. 

“Structural steel fabrication costs have been re- 
duced to a minimum so that new arc-welded pro- 
cesses will hardly effect savings in the assembly. 
However, great savings will come with the elimina- 
tion of the thousands of angles and braces, whic! 
now go into all steel structures and which are elimi- 
nated by arc-welding. These savings will be ex- 
ceedingly large. For instance, in the _ five-story 
Sharon structure, 100 tons less steel, will go into 11 
as an are-welded structure than would have been 
necessary were it to be rivetted. 

“In the actual erection of steel structures, there 
will also be a change. The type of steel raiser wiii 
probably not differ in the future, but of course, the 
rivetting gangs will be supplanted by crews of are 
welders.” —_——————— 

The Graybar Electric Company, Inc., has an- 
nounced its plans for consolidating its three offices 
in New York City in the largest office building above 
ground in the world. This building, which is being 
erected by the Todd, Robertson, Todd Engineering 
Corporation right next to the Grand Central Ter- 
minal, between Forty-third and Forty-fourth Streets, 
on Lexington Avenue, west of Depew Place, will be 
known as the Graybar Building. It was designed 
by the firm of Messrs. Sloan & Robertson and will 
have a forty-foot concourse which will lead right 
into the Grand Central Station and will serve as the 
astern entrance to that important terminal. The 
building will be ready for occupancy by May first of 
next vear. 

This will be a particularly attractive site for the 
executive offices of the Graybar Electric Company 
because this organization has sixty other offices ia 
various cities throughout the country and these can 
be reached by mails or in person in a minimum of 
time from this central location. 

The fifteenth floor alone of the Graybar Building 
contains approximately 40,000 square feet of space. 
The Company has rented this floor from Eastern 
Offices, Inc., owners of the building. Large offices 
on the Lexington Avenue front will provide special 
facilities for Mr. A. L. Salt, President, Mr. F. A. 
Ketcham, Executive Vice President, Mr. G. E 
Cullinan, Vice President, in charge of sales, and Mr. 
L.. M. Dunn, Vice President, in charge of staff. Be- 
hind their offices will be those of the other adminis 
trative and executive officers, and those directly in 
charge of sales will be at the back of the building 
in Depew Place. Practically this entire floor will 
be divided into private offices which will include 
those of the advertising and legal departments and 
the secretaries. 

The Graybar Company was incorporated on the 
first of this year, and took over the functions of the 
Supply Department of the Western Electric Com 
pany which was started fifty-six years ago. It is 
interesting to note that the Graybar Company de 
rives its name from the old firm of Gray and Barton 
which founded the Western Electric Company. It 
wholesales everything electrical of a commercia! 
nature made and supplied not only by the Western 
Electric Company, but by other electrical manufac- 
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turers. Its customers, which include public service 
corporations, railroads and other large organizations 
as well as smaller concerns, number approximately 
35,000, and these in turn sell at retail to many mil- 
lions of individuals, The Company is capitalized «1 
$15,000,000, and its business last vear amounted to 
$66,000,000, ; 

The Harnischfeger Corporation wishes to an 
nounce the appointment of H. S. Beale as Sales En 
gineer in New York territory with offices at 51) 
Church Street, New York. 

Mr. H. A. Wolcott, formerly in charge of the 
Miami office, has been made District Manager of 
the New York territory, with headquarters at 50 
Church Street, New York. 

The Harnischfeger Corporation also wishes to 
announce the appointment of S. B. Dubier as Sales 
Engineer in charge of the Miami District with oi 
fices at 343 S. W. River Drive, Room 306, Miami. 
Florida. - 

When the New Manchester Plant of the Pitts 
burgh Transformer Company was completed, it was 
decided to install a new sub-station to take care of 
the electrical service of the five plants of the Com 
pany. The plant expasion has been so great in the 
last five years that it was necessary to take steps to 
supply adequate service for power, lighting, tes:- 
ing, etc, 

Bulletin No. 2056 is a description of this new 
sub-station, and contains information concerning the 
installation, as well as interesting photographs and 
drawings of the layout. 

This bulletin, we believe, will be of interest to 
many of our readers, both those who are contem 
plating such a commercial installation and those who 
are designing such stations, and The Pittsburgh 
Transformer Company will be glad to supply copies 
to any of our readers who might wish same. 


NINE HUNDRED AND SEVENTY-SEVEN 
DAYS—NO LOST TIME ACCIDENTS* 


Electrical Department Establishes an Excellent 
Record 


Human life is most precious and its conservation 
is the first thing to be considered by any Safety Or 
ganization, The loss of even a single life or the 
cause of a serious accident and the efforts of the 
entire organization for the prevention of accidents 
has in some manner failed. 

The Electrical Department, Joliet Plant, Illinois 
Steel Co, have earnestly endeavored to extend an 
effort to be of service in the conservation of life and 
limb by the elimination of all accidents and_ thei 
causes, not alone in their own department, but ove: 
the entire plant as well. 

That they have been successful in their efforts is 
well defined by the accomplishments recorded in 
their department in Accident Prevention. 

The records of this department indicate the won 
derful spirit of co-operation by each individual to 
make their goal, to make their individual efforts 
count by worth while efforts. These excellent rec 
ords are an indication of what Safety Efforts right 
and istly placed, can do; and these comm i*teemen 


*Joliet Plant, Illinois Steel Co., Joilet, Tl 
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are to be highly congratulated on their successful 
showing in this cause. 

leven years of Safety Efforts have produced one 
of the best achievements by this department, thx: 
has ever been recorded in Accident Prevention by a 
like department. 

With a total of but eleven lost time accidents for 
the last eleven years period, or an average of but one 
lost time accident per year, they have been success 
ful in recording but one over seven day or serious 
accident over this entire period, making a real ac- 
complishment and a service of good to their fellow 
workers, 

The first notable record was made from Mare 
30, 1915, to August 3, 1916, inclusive, a period ot 193 
consecutive days without a single lost time accident. 
This record was followed by many more notable 
periods making each a record and an accomplish 
ment, 

The periods from August 5, 1915, to January 1°. 
1917, 534 consecutive days, from January 21, 191%, 
to May 1, 1917, 101 consecutive days, from May 3. 
1917, to February 16, 1919, 655 consecutive days. 
from February 22, 1919, to May 9, 1921, 809) con 
secutive days, from May 11, 1921, to November 21. 
1921, 195 consecutive days and from February 2) 
1922, to November 5, 1923, 621 consecutive days 
without a lost time accident, are records and accom: 
plishments that the men of this department can be 
proud of. 

The last lost time accident recorded was caused 
on November 6, 1923, and from this date to July 10. 
1926, inclusive, a period of 977 consecutive days are 
recorded without a single lost time accident, making 
their present record their best accomplishment. 

Mr. Frank Kittredge, Chief Electrician, Mr 
Thomas Barrett, his assistant, their associate fore- 
men, all of the present and past Committeemen and 
each individual in the department are to be congratn- 
lated on their successful efforts in Safety, making 
possible the prevention of accidents and these dis 
tinctive records. 


The Best Known Safety Device Is a Careful Man 

Most accidents are unnecessary and entirely pre- 
ventable. Furthermore, in nearly all instances, the 
occurrence lies entirely with the individual. Safety 
devices are an important part of any accident pre 
vention campaign, But the best known safety device 
is a careful workman. 

Each month on this page we present a number 
of causes of accidents which have been gathered 
from various sources and which clearly indicate thai 
accident prevention means—think. 

An electrician was removing insulation from wiz: 
by laying wire on his knee and scraping it with a 
knife The knife slipped off of the wire and struck 
h'm in the knee inflicting a painful wound—think 

\ workman had a held on hot rod with tongs on 
delivery table to throw rod onto hot bed. When 
rod was thrown from table he did not release his 
hold on hot bar with tongs as he shouid have done 
and he was pulled from table onto hot bed striking 
hot bars on bed—think. 


*Taken from the Mixer Plant Publication, Joilet Plant, 
Illinois Steel Co., Joliet, }11. 
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Ladle liner was loaming up hot ladle with the 
use of a loam brush when a drop of hot loam from 
brush splashed into his eye. He was not wearing 
goggles at the time accident occurred and he dia 
not report to the Dispensary immediately after ifs 
occurrence as required by the Safety Rules and the 
Regulations of his deaprtment, but instead, he waited 
for three days and until a serious infection had de 
veloped and it was necessary to remove him to the 
hospital where proper treatment could be adminis 
tered to save the sight of the eye—think. 

A machinist apprentice was using grinding wheel 
to grind a small lathe tool. In pressing tool to wheel 
he pressed too hard, causing the teol to turn and his 
linger to strike wheel—think. 

A laborer, working in cellar under shears, ai 
tempted to throw butt from cellar without the use 
of hand leathers or gloves. As butt left his hand a 
protruding sliver caught his finger and he received 
a bad laceration—think. 

A workman was dressing emery wheel in sho» 
with regular emery wheel dressing tool. Careful iv 
structions are given and only experienced men al 
lowed to do this work that unusual care may be 
used by the workman doing this work. ‘This  in- 
jured man became careless and did not properly ad 
just eve shield for his use on the job and he was 
struck in eye by particles of emery from wheel 
think. 

Repairman had removed caps from cells in bat- 
tery to clean them out. While pouring solution 
from cells of battery into a barrel, a piece of metal 
from battery fell into the solution in the barrel caus- 
ing it to splash and strike his face—think. 

Seale repairmen were cleaning scrap away from 
cast mixer scales. Before starting this work men 
working on floor above had been notified that this 
work was to be done and scale men were informe | 
that all would be safe. 

Gas had been turned cff of mixer and it) was 
being fired with wood by men on floor above and 
directly above scale men working on scales. A tim 
ber was started into mixer but missed mouth and 
fell through floor striking repair man and injuring 
him —think, 7 

Set of moulds had been switched to stripper 
house for stripping and engineer left cab on the right 
side of engine to do some oiling when he slipped on 
loose scrap on ground and fell against mould striking 
his arm on sharp edge of scrap inflicting a painful 
injurv to his arm. 





There is always the same danger in allowing 


scrap to lay around on ground where there is dangei 
of men passing and to be successful, each department 
must first eliminate this hazard—think. 

\ helper was -assisting in removing boring bar 
that had been placed in steam cylinder. A crarc 
hitch had been made on middle of bar to remove it 
and as crane lifted bar it began to move out from 
evlinder causing blocking, upon which it rested, to 
lip. 

Injured man had been warned by other men in 
the gang to stay in the clear and that it was not 
necessary to perform the work he was about to do 
but he did not heed their warnings and picked up 
small steel block to strike wooden blocking. 

When he struck wooden blocking it fell catchiag 
his hand and steel block he was holding. The steel 
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block was caught by wooden blocks and his fingers 
were pinched between these and steel blocks and he 
received a very serious injury to his fingers—think. 

A workman was helping to cut wood at electrical 
operated saw in yard when he stepped on a protrud 
ing nail in board carelessly left on ground, 

The days of accidents from this hazard will not 
be over until every man on the plant can learn to 
think. 

Sailors were using a small hand winch on top 61 
machinery while doing repair work. 

Injured man, an experienced sailor, attempted io 
unwind some cf the rope from drum on winch by 
pulling on rope while standing close to winch in- 
stead of using the regular and right practice of doing 
this by crank. 

As the rope on drum was pulled free drum re 
volved with this and crank fastened to drum. struck 
him—think. 

Do your duty to yourself, your home, and society) 
by being a careful man. 

The Carnegie Steel Company has ordered an 
eghty-ton, swivel truck, third rail type locomotive 
for use on the “hot metal elevated” at its Edgar 
Thompson Works, Braddock, Pa. It is the firs: 
electric locomotive of its size to be ordered by ‘I 
steel manufacturer for yard service The service 
conditions are ideal for electrification, Operations 
are sufficient to keep the locomotive busy and at 
the same time are somewhat isolated from other 
yard work. Power for the third rail system is avail- 
»ble trom the mill circuit. 

The run over which this locomotive will operate 
is approximately half a mile long, extending trom 
the “bull pen” to the mixer building. This track 
is known as the “hot metal clevated” as it passes 
over several other yard tracks and the tracks of the 
Baltimore & Ohio Railroad. More than half of tine 
run has a grade of 2.75 per cent, a portion of which 
lies in a curve of 300 feet radius. This combination 
of a heavy grade and a sharp curve makes the op 
erating conditions unusually severe. 

The maximum train contemplated consists of 
five loaded ladles weighing 72 tons each and a 15 
ton cabocse. The locomotive must be capable of 
starting this train at the worst position on the run 
which, of course, where the train js located on the 
heavy grade and curve. With a conservative factor 
of adhesion of 25 per cent, an adhesive weight on 
the drivers of 80 tons is required. 

An average train will consist of four ladles, each 
containing twenty-five tons of metal, and will com 
plete the cycle of one run in twenty minutes. This 
service is of 24-hour duration seven days a week 
The locomotive, therefore, must essentially be of 
very rugged construction to withstand such demand- 
of service, and also have an ample margin elec 
trically. All the spare capacity which is contem- 
plated consists of one motor truck complete in all 
details including third rail shoes and with motors 
installed, 

The cycle of operation calls for several switching 
movements, but is essentially as follows: Couple to 
loaded ladles in the “bull pen” and move out onto 
the “het metal elevated” track, reverse, couple on 
cabocse and preceed up the “elevated” with the ca 

boose and ladles ahead. The caboose is switched out 
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of the way at the upper end of the run and the ladles 
placed in the mixer building. The locomotive then 
returns with empty ladles and the caboose, placing 
the empty ladles in the cleaning shed. It is planned 
to transport 6,000 tons of hot metal per day in this 
way. 

Current will be collected from a double third rail 
at 230 volts. For the present at least, the power will 
be taken from the mill power system, and as it is 
undesirable to ground the present circuit, positive 
and negative third rails will be used. These will be 
located both on the same side and outside of the 
running rails. They are the under running type and 
will be placed one above the other. This type of 
third rail is inherently easier to protect and hence 
more suitable for yard work. Considerable care has 
been taken by the operating engineers in laying ovi 
the third rail location to eliminate the necessity o! 
the third rail shoes approaching the rail from the 
side as, for instance, might occur at a cross-over. 
This eliminates the need for side incline rails at such 
points, 

Due to its required height and desired clearance 
from steam locomotive steps and cylinders the third 
rail has been located at an exceptionally great dis 
tance from the track. If it were permissable to 
ground one side of the locomotive power supply re 
quiring only one-third rail and using the running 
rails as the return circuit the third rail could be 
brought considerably closer to the running rail. ‘This 
would be desirable as it would permit operation ai 
closer quarters. 

The relative locations of the third rail shoes are 
shown on the locomotive outlines. As there are 
some special considerations involved in their ar 
rangement they may well be noted here. It will be 
seen that there are two shos, one positive and one 
negative on each truck, to facilitate bridging neces 
sary gaps in the third rail. They are located on dil 
ferent horizontal planes. The end view shows the 
shoes on the right in the operating position while 
those on the left are raised. It is necessary that the 
raising and lowering of the shoes be controlled from 
the operating compartment of the locomotive is 
order to meet certain clearance restrictions. 

Much credit is due the engineers of the Carnegic 
Steel Company for undertaking this record installa 
tion, which represents an interesting achievement in 
steel mill railroad electrification 

Pressure oiling systems for worm reduction gears 
are described in a leaflet issued by the De Laval 
Steam Turbine Co., of Trenton, N. J. Ordinarily 
speed reducers of this type are lubricated by a splas" 
system, but in heavy service at high speed, a pumped 
supply is preferable, as it insures adequate lubrica 
tion under all conditions, and but little power 1s re 
quired to pump and spray the oil, while cavitation 
and loss of lubrication, and harmful churning of th 
oil by the high worm speed, are avoided. The oil 
is delivered to spray nozzles located on either side 
of the contact of worm wheel and worm, and to the 
worm and shaft bearings. Ordinarily, the pump is 
attached to the gear casing and driven from. the 
worm shaft, drawing the oil through a strainer in 
the oil reservoir in the lower part of the gear casing 
The pressure in the oiling system is controlled by an 
automatic release valve, which saves pumping 
against excessive heat at high speeds. 
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Service 
Sheet Packing 


A dense, resilient sheet 
packing that will pack 
almost anything from 
mercury vapor to mo- 
lasses 
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Sea Ring Rod and 
Plunger Packing 


Constructed ona unique 
scientific principle which 
saves wear on both the 
packing andthe rod and 
saves power besides. 
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Kearsarge Rod 
Packing 


For steam, air, or hot 
water at any temper- 
ature or pressure, 








5 Johns-Manville 
Flax Packing 
Universal A high quality flax manu- 
° s factured to pack satisfac- 
Piston Packing torily all kinds ofhydraulic 
Back and forth folds pre- conditions. 


sent rounded shoulders 
to wear and give resili- 
ency and life so desir- 
able in a piston packing. 
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N thousands of plants, Johns-Manville 
Service Sheet is the one and only sheet 
packing used. It packs against almost any- 
thing, from mercury vapor to molasses. 

This principle of broad service is embodied 
in all of the SranpArRD Seven Johns-Manville 
packings, to make it possible for you to have 
fewer packings in your stock room, less money 
tied up, easier handling, and elimination of 
the mistakes which naturally result from the 
confusion of many ‘‘special’’ packings. 


JOHNS-MANVILLE INC., 292 Madison Ave. at 41st St., N.Y.C. 


Branches in ali large cities For Canada: Canadian Johns-Manville Co., Ltd., Toronto 
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BRAKE LININGS 





Kearsarge 
Manhole 
Gaskets 


Asbesto - Metallic 


Mogul Coil Fabric folded so 
that doubled edge 


Packing 
f 7 1spresentedtothe 


Contains no rubber. 
, - , pressure. Can be 
6 Furnished in twisted eal aad tos 


or braided form Placed manytimes 
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